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The Omicron variant of SARS-CoV-2, also called B.l.1.1.529
mutant, has been considered as the most ferocious new
crown variant so far.1 The first confirmed B.1.1.529 virus
was collected on 9 November 2021. After the first report,
infections of B.1.1.52 increased steeply in subsequent
weeks. It was first reported to World Health Organiza-
tion from South Africa on 24 November 2021 and was
designated as a variant of concern, named Omicron. For
viruses adapting to their human hosts, such as SARS-CoV-
2,2 genetic evolution continues with developing muta-
tions over time, which results in mutant variants that may
have different characteristics than its ancestral strains. The
receptor-binding domain (RBD) in the spike protein of
severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) binds to the angiotensin-converting enzyme-2 on
the host cell surface with high affinity, which is the origin
of several SARS-CoV-2 variants.3 Many changes had little
to no impact on the virus’ properties. However, some adap-
tive mutations in the SARS-CoV-2 genome which altered
its pathogenic potential would increase the transmission
ability or disease severity.
There were 32 mutations in the Omicron variant, which

is the largest number of Spike protein mutations among
mutant strains.4 The number of mutations was twice the
Delta variant. Ten mutations were found on the RBD of
the Omicron variant, while there were only two in Delta
variants. These mutations of the spike proteins had been
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found in variants such as Delta and Alpha and were linked
to increased transmissibility or immunity evading.5,6 For
example, the N501Y mutation of the Omicron variant
increased the affinity of the spike protein to ACE-2 recep-
tors, enhancing viral attachment and subsequent entry
into host cells.7 Moreover, the Omicron variant mutated at
E484 in RBD of the spike protein, which avoided human
immune responses.8 The variant was also mutated at
D614G mutation which might increase transmission and
stability of viral replication in human lung epithelial
cells.9 Furthermore, the N protein of the Omicron variant
has R203K/G204R mutations which are related to the
Alpha variant (B.1.1.7). R203K/G204R mutations would
increase adaptability by the virus evolution analysis using
the computation biology analysis.4 In addition, the Omi-
cron variant also had several mutations that did not report
previously, whether they would enhance its infectivity
and the disease severity, their roles should be clarified.
The Omicron variant epidemiological characteristics,
transmissibility and immune escape would take time to
be comprehensively identified.
However, the unvaccinated population were most vul-

nerable to the Omicron variant.10 The number of 120 000
people vaccinated per day were lower than the target of
300 000 per day by the plan of the South African govern-
ment. About 30%–40% of South African adults had been
vaccinated, while 65% of young patients with moderate
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or severe COVID-19 had not been vaccinated and most of
them had only one shot of vaccine. Vaccines might still
provide good protection for SARS-CoV-2 variants. Most
vaccines were based on spike proteins of SARS-CoV-2 to
activate immune cells, so the impact of the Omicron vari-
ant on existing vaccines should be evaluated as soon as
possible. Two or three shots of most vaccines should be
needed to stimulate acquired immunity. The emergence
of antibodies against SARS-CoV-2 which produced protec-
tive antibodies and inducedmemory cells may be activated
in response to subsequent exposure to SARS-CoV-2 and its
variants.11
Recently, a novel COVID-19 oral antiviral candidate PF-

07321332 (Paxlovid) reduced the risk of hospitalization or
death by 89% compared to placebo in an interim anal-
ysis of phase II/III study by Pfizer.12 PF-07321332 was
designed to block the activity of the SARS-CoV-2-3CL
protease, an enzyme that participated in virus replica-
tion. It inhibited viral replication at a stage known as
proteolysis, which occurs before viral RNA replication.13
Co-administration with a low dose of ritonavir might
slow down the metabolism or breakdown of PF-07321332
to remain active and maintain high concentration for a
longer time to combat the virus. For individuals, a vari-
ety of measures are still recommended to reduce the risk
of virus exposure, including maintaining social distance,
wearing masks, washing hands, avoiding crowded places,
room ventilation, and timely vaccination. These proven
measures are particularly important at the time.

ACKNOWLEDGEMENT
We thankDr. Jun She, Dr. DongniHou, andDr. RintaroOn
for preparation of the draft of the manuscript. This work
was supported by Science and Technology Commission of
Shanghai Municipality (20DZ2261200) and National Natu-
ral Science Foundation of China (82130001).

REFERENCES
1. WHO. Classification of Omicron (B.1.1.529): SARS-

CoV-2 variant of concern. https://www.who.int/news/
item/26-11-2021-classification-of-omicron-(b.1.1.529)
-sars-cov-2-variant-of-concern Accessed November 29, 2021.

2. YaoH, SongY,ChenY, et al.Molecular architecture of the SARS-
CoV-2 virus. Cell. 2020; 183(3):730-738.

3. Wrapp D, Wang N, Corbett KS, et al. Cryo-EM structure of the
2019-nCoV spike in the prefusion conformation. Science. 2020;
367(6483):1260-1263.

4. 32 kinds of mutations, we need to be prepared for Omicron.
https://m.thepaper.cn/baijiahao_15591522 Accessed November
29, 2021.

5. Callaway E. Heavily mutated Omicron variant puts scientists on
alert. Nature. 2021;600:21.

6. GISAID. SARS-CoV-2 spike glycoprotein trimer. https://www.
gisaid.org/hcov19-variants/ Accessed November 29, 2021.

7. Walensky RP,Walke HT, Fauci AS. SARS-CoV-2 variants of con-
cern in the United States-challenges and opportunities. JAMA.
2021; 325(11):1037-1038.

8. Tegally H, Wilkinson E, Giovanetti M, et al. Detection of a
SARS-CoV-2 variant of concern in South Africa. Nature. 2021;
592(7854):438-443.

9. Plante JA, Liu Y, Liu J, et al. Spike mutation D614G alters SARS-
CoV-2 fitness. Nature. 2021; 592(7852):116-121.

10. The new variant “Omicron” crowded out “delta” and
swept South Africa. https://mbd.baidu.com/newspage/
data/landingsuper?context=%7B%22nid%22%3A%22news_
9303524037907362042%22%7D&n_type=-1&p_from=-1.
Accessed November 29, 2021.

11. WHO. Weekly epidemiological update on COVID-19 - 28
September 2021. https://www.who.int/emergencies/diseases/
novel-coronavirus-2019/situation-reports. Accessed November
29, 2021.

12. Pfizer. Pfizer’s novel COVID-19 oral antiviral treatment
candidate reduced risk of hospitalization or death by 89%
in interim analysis of phase 2/3 EPIC-HR study https:
//www.pfizer.com/news/press-release/press-release-detail/
pfizers-novel-covid-19-oral-antiviral-treatment-candidate.
Accessed November 20, 2021.

13. Owen DR, Allerton CMN, Anderson AS, et al. An oral SARS-
CoV-2 M(pro) inhibitor clinical candidate for the treatment
of COVID-19. Science. 2021: eabl4784. https://doi.org/10.1126/
science.abl4784

How to cite this article: Song Y, Masaki F.
Preparation for the challenge of heavily mutated
Omicron variant. Clin Transl Med. 2021;11e679.
https://doi.org/10.1002/ctm2.679

https://www.who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
https://www.who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
https://www.who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
https://m.thepaper.cn/baijiahao_15591522
https://www.gisaid.org/hcov19-variants/
https://www.gisaid.org/hcov19-variants/
https://mbd.baidu.com/newspage/data/landingsuper?context%7B%22nid%22%3A%22news_9303524037907362042%22%7D&n_type-1&p_from-1
https://mbd.baidu.com/newspage/data/landingsuper?context%7B%22nid%22%3A%22news_9303524037907362042%22%7D&n_type-1&p_from-1
https://mbd.baidu.com/newspage/data/landingsuper?context%7B%22nid%22%3A%22news_9303524037907362042%22%7D&n_type-1&p_from-1
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/situation-reports
https://www.pfizer.com/news/press-release/press-release-detail/pfizers-novel-covid-19-oral-antiviral-treatment-candidate
https://www.pfizer.com/news/press-release/press-release-detail/pfizers-novel-covid-19-oral-antiviral-treatment-candidate
https://www.pfizer.com/news/press-release/press-release-detail/pfizers-novel-covid-19-oral-antiviral-treatment-candidate
https://doi.org/10.1126/science.abl4784
https://doi.org/10.1126/science.abl4784
https://doi.org/10.1002/ctm2.679

	Preparation for the challenge of heavily mutated Omicron variant
	ACKNOWLEDGEMENT
	REFERENCES


