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Abstract

Background. The ongoing pandemic of the novel coronavirus infection (COVID-19) draws attention to the
significance of molecular and genetic monitoring of the SARS-CoV-2 spread among the population of the Russian
Federation.

The aim of the study was to analyze the dynamics of circulation of SARS-CoV-2 genetic variants in Russia.
Materials and methods. The analysis of the circulation dynamics for SARS-CoV-2 genetic variants in Russia
was carried out, covering the period from 28/12/2020 to 26/6/2022. The analysis included the data from
Rospotrebnadzor Report No. 970 "Information about Infectious Diseases in Individuals with Suspected Novel
Coronavirus Infection" and the Virus Genome Aggregator of Russia (VGARus). The presence of SARS-CoV-2
RNA was confirmed by the real-time reverse transcription polymerase chain reaction. The primer panels
developed at the Central Research Institute of Epidemiology were used for amplification of genomic fragments
and the subsequent sequencing.

Results and discussion. Using the Russian VGARus platform developed by the Central Research Institute of
Epidemiology, we received the data on mutational variability of SARS-CoV-2. By monitoring the circulation of
SARS-CoV-2 genetic variants in Russia from 28/12/2020 to 26/6/2022, we found that Delta and Omicron genetic
variants prevailed at different stages of the epidemic.

Conclusion. The data of molecular and genetic studies are an essential component of epidemiological
surveillance, being critically important for making executive decisions aimed at prevention of further spread of
SARS-CoV-2 and laying the groundwork for creating new vaccines.
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AHHOMauus

AkTyanbHoOCTb. [1pogomkatoiascsa naHgemus HoBoM kopoHaBupycHon uHdpekumm (COVID-19) onpenenseT ak-
TyanbHOCTb NPOBEAEHNS MONEKYNSAPHOro-reHeTUYECKOro MOHUTOpPUHra pacnpoctpaHenms SARS-CoV-2 cpeau
HaceneHusa Poccunckon depepavmm.

Llenb paboTbl — aHanv3 AnHammnku UMpKynaumm reHoBapuaHToB Bupyca SARS-CoV-2 Ha TeppuTtopun Poccuu.
MaTtepuanbl u metoabl. [lpoBedéH aHanu3 AVHaAMWKM UMPKynauuuM reHosapuaHtoB Bupyca SARS-CoV-2
¢ 28.12.2020 no 26.06.2022 Ha Tepputopun Poccun. Mcnonb3oBaHbl MaTepuansl ot4éTa PocnoTtpebHaasopa
Ne 970 «MHpopmauus o criydasx MHEKLUMOHHBIX 3aboneBaHnii y nvu, ¢ NOJO3PEHMEM Ha HOBYIO KOPOHaBUpPYC-
Hyt0 MHdekumto», Poccuiickon nnatdpopmel arperaummn nigopmaumm o reHomax supycos (VGARus). Hannuve
PHK SARS-CoV-2 6bi10 noaTBEPXAEHO METOAOM NONMMEpPa3HOW LEMHON peakumm B pexnme pearibHOro Bpe-
MEHU ¢ obpaTHoW TpaHckpunumen. Ona nposeaeHus amnnudmkaumm parMeHToB reHoMa 1 nocrieayroLero
CEeKBEHMPOBaHUsI UCMoNb3oBanucb paspaboTaHHele B LIHAW Onuaemuonorumn npaiMmepHble naHenu.
PesynbraTtbl u obcyxaeHue. C nomolslo poccuiickon nnatgopmbl VGARUS, pasBépHyTon Ha 6a3e LIHUU
dnuagemMnonorun, nomny4veHbl AaHHble 0 MyTauMOHHON m3meH4MBOCTU SARS-CoV-2. MOHUTOPWHI LMPKYnSummn
reHoBapuaHtoB SARS-CoV-2 Ha Tepputopumn Poccum ¢ 28.12.2020 no 26.06.2022 BbisBUN JOMUHUPOBaHWE re-
HoBapuaHToB Delta 1 Omicron Ha pa3nuyHbIX aTanax anugemun.

3akntoyeHue. [laHHble MOMEKyNApHO-TEHETUYECKMX UCCNEA0BaHNIA ABMSIOTCA BaXHEWLMM KOMMOHEHTOM 3Mu-
[EeMUONOrMYeckoro Haa3opa Ans NPUHATUSA ynpaBiieHYeCcknX peLLeHuid Mo NpeaoTBpaLLeHuUio AanbHenLwero pac-
npoctpaHeHns SARS-CoV-2 n opMu1pytoT OCHOBY AN CO34aHMSA HOBbIX BaKLIMHHBIX Mpenaparos.

KnioueBble cnoBa: COVID-19, 3abonesaemocms, anudemudeckul npoyecc, SARS-CoV-2, cekgeHuposaHue,
2eHosapuaHm

Amuyeckoe ymeepxdeHue. ViccneqosaHne npoBoaMIoch nNpu 4o6poBonbHOM MHPOPMUMPOBaAHHOM Cormacum nauu-
eHToB. [MpoTokon nccnegoBaHmsa ogobpeH dtudecknumm kommtetamm ®BYH LIHUW Bnugemmonorumn PocnoTtpebHanso-
pa (npotokon Ne 3 ot 27.03.2020).

HUcmoyHuk puHaHcupoeaHusi. ABTOpbI 3asiBMsIOT 06 OTCYTCTBUMU BHELLUHETO (DMHAHCUPOBAHWUS NMPU NPOBEAEHUN UC-
cnepoBaHus.

KoHgbnnukm unmepecoe. ABTOpbI AeKNapupyoT OTCYTCTBUE SIBHbIX W MOTEHUMANbHbIX KOH(MMKTOB UHTEPECOB, CBS-
3aHHbIX C Nybnukauuern HacTosILLEen cTaTbu.
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Introduction

The rapid development of the epidemic process of
the novel COVID-19 infection (Corona Virus Disease
2019), which is etiologically related to the SARS-CoV-2
coronavirus (Severe acute respiratory syndrome-relat-
ed coronavirus 2), has created favorable evolutionary
conditions worldwide for emerging genetic variants of
the pathogen, which acquire new pathogenic properties.
This evolutionary trend of SARS-CoV-2, on the one
hand, is supported by the advantages of the virus vari-
ants that are actively transmitted from human to human
and, on the other hand, it is driven by the constraining
of the spread of the virus variants that can cause se-
vere disease and, consequently, result in hospitalization
of patients and fewer numbers of effective contacts. It
should be noted that at present, the global COVID-19
epidemic process is in unstable dynamic equilibrium;
even a slight increase in the transmissibility of the
pathogen, other things being equal, can cause a rise in
the incidence [1-7].

Like other RNA viruses, SARS-CoV-2, adapting
to its new hosts — humans, undergoes genetic evolu-
tion, which, consequently, results in mutations in the
viral genome, and these mutations can alter the patho-
genic potential of the virus. Addressing the problem
of the growing number of SARS-CoV-2 variants, the
U.S. Center for Disease Control and Prevention and
the World Health Organization (WHO), independent-
ly of each other, have developed classification systems
to divide emerging mutations of the virus into several
subgroups based on their impact on transmissibility, fa-
tality, and response to treatment.

Although there are differences between these two
classifications, the first group of variants of concern
(VOCs) can also include variants with proven char-
acteristics such as enhanced transmissibility, severe
disease, the increased number of fatal outcomes, and
a significant decrease in neutralization by antibodies
generated in response to the previous infection or vac-
cination. Currently, according to the WHO classifica-
tion, the above category includes Delta (B.1.617.2) and
Omicron (B.1.1.529) variants'. The second group is
composed of variants of interest (VOIs) and includes
variants with specific genetic markers associated with
changes in receptor binding, reduced neutralization by
antibodies, increased transmissibility, reduced efficacy
of treatment, and the predicted increase in disease se-
verity. The third group is represented by variants under
monitoring (VUM), which are described as having po-
tential effect on the virus transmission rate and treat-
ment efficacy; however, over time, their percentage de-
creased almost to zero. The classification offered by the
U.S. Center for Disease Control and Prevention has one

! ' WHO. Tracking SARS-CoV-2 variants. 2021.
URL: https://www.who.int/ru/activities/tracking-SARS-CoV-2-
variants/tracking-SARS-CoV-2-variants
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more category — variants of high consequence (VOHC),
which have clear evidence that the existing strategies
of diagnosis, prevention, and treatment are significantly
less effective for them than for previously circulating
variants. In the meantime, currently there are no strains
falling into the VOHC category?®. The above abbrevia-
tions have become commonly used terms to define vari-
ants of the coronavirus causing COVID-19.

The analysis of the dynamics of the spread of the
known and new genetic variants of SARS-CoV-2 circu-
lating in Russia is of critical importance. In accordance
with RF Government Decree No. 448 "On Approval
of the Temporary Procedure for Provision of Decod-
ed Genome Data for the Novel Coronavirus Infection
(COVID-19)" dated 23/3/2021, the Central Research
Institute of Epidemiology has developed and launched
the Virus Genome Aggregator of Russia (VGARus).
The VGARus database contains information about nu-
cleotide sequences of SARS-CoV-2 viruses and their
mutations prevailing in different regions of Russia and
can be used for storage, systematization, and retrieval
of data for detection of mutations and identification of
virus strains.

VGARus offers the possibility for continuous
monitoring of mutational variability of SARS-CoV-2,
providing critically important data for detection of new
genetic variants and tracing their prevalence in Russia.
Molecular and genetic studies are essentially import-
ant for making executive decisions on preventive and
epidemic control measures aimed to prevent the further
spread of SARS-CoV-2 and create the platform for de-
velopment of new vaccines [8—10].

The aim is to analyze the dynamics of circulation
of SARS-CoV-2 genetic variants in Russia.

Materials and methods

The study was performed at the Central Research
Institute of Epidemiology of Rospotrebnadzor. The
dynamics of circulation of SARS-CoV-2 genetic vari-
ants in Russia was analyzed, covering the period from
28/12/2020 to 24/4/2022. The information about pa-
tients was retrieved from the database incorporating da-
ta from Rospotrebnadzor Report No. 970 "Information
about Infectious Diseases in Individuals with Suspec-
ted Novel Coronavirus Infection". The ICD-10 U07.1
"COVID-19, identified virus" code was assigned to the
above patients: COVID-19 was confirmed by labora-
tory tests, regardless of the severity of clinical mani-
festations or symptoms. The study included materials
from VGARus, the national platform for aggregated
data on SARS-CoV-2 genomes, the centralized data-

2 CDC. SARS-CoV-2 Variant Classifications and Definitions;
2022.

URL: https://www.cdc.gov/coronavirus/2019-ncov/variants/
variant-classifications.html

VGARus (Virus Genome Aggregator of Russia) Project.

URL: https://genome.crie.ru/app/index

3
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base for epidemiological analysis on the novel corona-
virus infection (COVID-19) and software "Epidemio-
logical Analytics for the Novel Coronavirus Infection
(COVID-19)" [11, 12].

The laboratory tests were performed in compli-
ance with Guidelines MR 3.1.0169-20 "Laboratory
Diagnostics of COVID-19" and other regulatory doc-
uments. The biological material used in the study in-
cluded nasal, nasopharyngeal, and/or throat swabs,
bronchial washings collected during fibrobronchoscopy
(bronchoalveolar lavage), (endo)tracheal and nasopha-
ryngeal aspirate, sputum, biopsy or autopsy material of
the respiratory tract.

The presence of SARS-CoV-2 RNA was con-
firmed by using the real-time reverse transcription poly-
merase chain reaction together with AmpliSens® Cov-
Bat-FL (No. RZN 2014/1987 of 7/4/2020) and LAMP
AmpliSens® SARS-CoV-2 (No. RZN 2021/13357 of
3/2/2021) test systems. The AmpliSens® COVID-19-FL
(No. RZN 2021/14026 of 09.04.2021) reagent kit was
used to quantify SARS-CoV-2 RNA during RT-PCR.
The sequencing was performed at the Central Research
Institute of Epidemiology using the Illumina MiS-
eq platform and MiSeq Reagent Kit v2 (PE 150+150
or PE 2504250 cycles) or MiSeq Reagent Kit v3 (PE
3004300 cycles) as well as [llumina NextSeq 2000 and
NextSeq 1000/2000 P2 reagents (300 cycles) v3. All
sequences obtained during the study were deposited to
the VGARus database. In addition to the above tech-
niques, other organizations participating in building the
VGARus database used other methods of amplification
of nucleic acids and high-throughput sequencing tech-
niques.

The statistical analysis was conducted using stan-
dard methods of descriptive statistics in Microsoft Ex-
cel and Statistica v.12.0 (StatSoft).

Results

The implementation of RF Government Decree
No. 448 of 23/3/2021 resulted in establishment of the
Consortium made up of scientific organizations of
Rospotrebnadzor and scientific organizations of other
agencies. Currently, it combines 131 organizations, 40
of them are engaged in sequencing [13].

The implementation of the decree produced the
resource that is unique in the territorial coverage and
completeness of supporting information including data
required for epidemiological analysis. The operation al-
gorithm used for VGARus data can be effectively used
for real-time and retrospective analysis of prevalence
of SARS-CoV-2 genetic variants, taking advantage of
the latest information about the genetic diversity of the
COVID-19 pathogen.

At present, the evolution of the virus is contin-
uously monitored to provide prompt response to its
emerging and potentially dangerous variants as well
as to revise and adopt measures aimed at prevention of

COVID-19. The compulsory registration is performed
in accordance with RF Government Decree No. 448
"On Approval of the Temporary Procedure for Provi-
sion of Decoded Genome Data for the Novel Coronavi-
rus Infection (COVID-19)".

Scientists from the Central Research Institute of
Epidemiology have designed bioinformatical analyti-
cal tools for detection of mutations and identification
their affinity to epidemiologically significant strains.
Sequencing data, including metadata, are steadily be-
ing deposited.

Clinical specimens registered in the database auto-
matically receive registration numbers; the information
about specimens includes the data obtained by sequenc-
ing of the nucleotide sequence of the SARS-CoV-2
variant. The algorithms used in the database automat-
ically analyze mutations and identify the SARS-CoV-2
variant in each specimen. After the nucleotide sequence
of the virus is downloaded, the system automatically
launches the process of sequence validation, analyzing
the identity with the specific genetic variant and (in
case of a whole genome) identifying the genetic vari-
ant in accordance with the PANGOLIN nomenclature.
The platform collects information from different sour-
ces: VGARus, epidemiological data from Rospotreb-
nadzor, data from the StopCoronavirus portal, WHO,
demographic and social data for Russia (statistical data,
reference materials). In addition, the VGARus platform
provides the software program "Epidemiological Ana-
lytics for Novel Coronavirus Infection", which offers
real-time analysis of data downloaded to the VGARus
database.

The dynamic monitoring of mutation changes in
coronaviruses detected in Russia, has been conducted
since December 2020 when the first case of Alpha ge-
netic variant (B.1.1.7) importation (28/12/2020) was
detected.

Based on the data from the national VGARus
database, a total of 130,355 sequences of SARS-
CoV-2 have been registered, including 67,451 (51.7%)
whole-genome sequences and 62,904 (48.3%) partial
sequences.

Among the sequences deposited to the VGARus
database, 112,344 (86.2%) belong to VOC variants ac-
cording to the WHO classification (the revised version
of 26/11/2021). Each of these variants differs from the
Wuhan variant by a specific set of mutations; 1,217
(0.9%) sequences belong to the Alpha variant; 94 (<
1%) belong to the Beta variant; 26 (< 1%) — to the Gam-
ma variant; 58,530 (44.9%) and 52, 477 (40.2%) are
classified as Delta and Omicron variants, respectively.
18,011 (13.8%) of the deposited sequences do not be-
long to VOC variants.

The Alpha genetic variant circulated in Russia in
winter 2021. The Beta and Gamma genetic variants al-
so occurred at the beginning of 2021; however, their
occurrence was limited. The Delta genetic variant start-
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ed spreading in Russia during the second half of April
2021 and prevailed till January 2022. The Omicron ge-
netic variant was detected in Russia in December 2021,
and since January 2022 it has been dominant in Russia.
The dynamics of detected genetic variants of SARS-
CoV-2 during 2020-2022 and the COVID-19 incidence
rates (per 100,000 population) in Russia are presented
in Fig. 1.

After the whole-genome sequencing performed
from 30/3/2020 to 26/6/2022, a total of 67,451 iden-
tified specimens were deposited to the VGARus da-
tabase. 724 (1.07%) specimens were classified as the
B.1.1.523 genetic variant; 1,329 (1.97%) were classi-
fied as B.1.1.317, 3,903 (5,79%) as B.1.1, 802 (1.19%)
as Alpha (B.1.1.7), 3,678 (5.45%) as other genetic
variants, 22,818 (33.83%) were classified as Omicron
(B.1.1.529+BA¥*), 34,197 (50.69%) specimens were
classified as Delta (B.1.617.2+AY*) (Fig. 2).

The distribution of SARS-CoV-2 genetic variants
by periods of the epidemic increase in the COVID-19
incidence rates in Russia during 2020-2022 as the ev-
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idence of dominance of Delta (B.1.617.2+AY*) and
Omicron (B.1.1.529+BA¥*) genetic variants is shown in
Table 1.

From May to December 2021, the Delta genetic
variant (B.1.617.2 + AY.*) prevailed in Russia, reach-
ing 100% occurrence among the detected variants. The
variant, which was named AY.122 by the PANGO-
LIN nomenclature on 26/11/2021, has been dominant
(83.3%) during all months of monitoring since the Del-
ta genetic variant was registered.

In addition to AY.122, the most frequently oc-
curred Delta subvariants were represented by the "pa-
rental" B.1.617.2 (9.1%), AY.126 (3,0%), and others.
Other subvariants were of rare occurrence, accounting
for 4.6% of the total Delta sequences (Fig. 3).

A total of 30 sublineages of the Delta genetic vari-
ant were isolated in Russia; 5% of the analyzed whole
genomes of the Delta lineage (B.1.617.2 + AY.*) are
presented in Fig. 4.

The analysis of the dynamics of subvariants of
the Delta lineage (B.1.617.2 + AY.*), which were iso-
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Fig. 1. Dynamics of genetic variants of SARS-CoV-2 and COVID-19 incidence rates (per 100,000 population)
in Russia (2020-2022).
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Fig. 2. The distribution of genetic variants in biomaterial
specimens collected from 28/12/2020 to 26/6/2022.

lated in Russia, showed that in May 2021, the Delta
lineage was mainly represented by B.1.617.2 (38.7%)
and AY.122 (33.8%) sublineages and less frequently oc-
curring sublineages; after their dissociation, the AY.122
sublineage accounted for 80% of the total population
(Fig. 5).

The Omicron variant has been rapidly spreading
since December 2021; currently, it is the dominant vari-
ant in Russia (100% of all the studies specimens). The
analysis of the data from the national VGARus data-
base helped reveal the dissociation of the gentic Omi-
cron lineage in Russia with the most frequently circu-
lating subvariants BA.1 (54.5%), BA.1.1 (21.7%), and

2,8%

1,3%

BAY.121 Delta (B.1.617.2-like)
OAY.126 OAY.122
O0B.1.617.2 mAY.43
O Less represented Delta sublines

Fig. 3. Subvariants of the Delta lineage (B.1.617.2+AY.*)
isolated in Russia.

BA.2 (23.8%). Subvariant BA.3 was of rare occurrence
and currently accounts for less than 0.1% of the total
Omicron population (Fig. 6).

It should be noted that since 1/3/2022 subvari-
ant BA.2 has been dominating in the Omicron lineage
(B.1.1.529 + BA.*); its dominance coincided with the
decrease in the COVID-19 incidence. It accounts for
more than 80% of the total population of subvariants
(Fig. 7).

Thus, having analyzed the structure of the dom-
inant genetic variants of the Delta lineage (B.1.617.2
+ AY.*) and the Omicron lineage (B.1.1.529 + BA.*),
we can conclude that heterogeneity and rapid changes

Table 1. Distribution of SARS-CoV-2 genetic variants by periods of the epidemic increase in the COVID-19 incidence

in Russia (2020-2022)

Genovariants, abs. (%)
Number
Period of samples .
Alpha Delta Omicron
B.11 BA1317 | B11523 | g117) |(B.1.617.2+AV*)|(B.1.1.520+BA )|  Other
| period 1701 1056 (62,08) 55 (3,28) - - - - 590 (34,69)
30.03.2020—
30.08.2020
Il period 7417 2497 (33,67) 1202 (16,21) 378(5,10) 536 (7,23) 121 (1,63) - 2683 (36,17)
31.08.2020—
09.05.2021
Il period 10 602 126 (1,19) 67 (0,63) 345(3,25) 266 (2,51) 9502 (89,62) - 296 (2,79)
10.05.2021-
12.09.2021
IV period 23315 21 (0,09) 2 (0,009) 1(0,004) - 21795 (93,48) 1420 (6,09) 76 (0,33)
19.09.2021-
09.01.2022
V period 24 416 203 (0,83) 3(0,012) - - 2779 (11,38) 21 398 (87,64) 33 (0,14)
10.01.2022—
26.06.2022
Total 67 451 3903 (5,79) 1329(1,97) 724 (1,07) 802 (1,19) 34197 (50,69) 22818(33,83) 3678 (5,45)
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Fig. 4. Subvariants of the B.1.617.2. (Delta) lineage, except for basic variant B.1.617.2 and subvariants
AY.122, AY.126, AY.121, AY.43 isolated in Russia.
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Fig. 6. Subvariants of the Omicron lineage (B.1.1.529+BA.*),
which were isolated in Russia, based on the data from
the national VGARus database as of 26/6/2022.
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in the pathogenic properties and transmissibility of the
virus have a clear impact on the development of the ep-
idemic process. This conclusion is supported by the dy-
namics of the epidemic process manifestations and by
severity of the disease (Table 2). The highest incidence
rate in 2020 (the dominance of the Wuhan strain) was
51.31 (per 100,000 population); the highest incidence
rate in 2021 (the dominance of the Delta strain) was
192.45 (per 100,000 population); the highest incidence
rate in 2022 (the dominance of the Omicron strain) was
905.37 (per 100,000 population).

Discussion

During the first year of SARS-CoV-2 presence in
the human population, its genome did not demonstrate
any nucleotide substitutions, which could cause notice-
able changes in the properties of the pathogen. Howev-
er, as the survival of the pathogen as a biological species
is impossible without evolutionary growth, the range of
coronavirus population heterogeneity starts expanding
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Fig. 7. Dynamics of subvariants of the Omicron lineage (B.1.1.529 + BA.*), which were isolated in Russia,
based on the data from the national VGARus database.

Table 2. Comparative analysis (dynamics) of the manifestations of the COVID-19 epidemic process, considering the evolution

of the pathogen

Manifestations of the epidemic process

Wuhan genetic variant

Delta genetic variant

Omicron genetic variant

Incidence per 100,000 population 51,31 192,45 905.37 (a 17.6-fold increase; p < 0.05)
Percentage of severe cases of infection, % 4.5 2,6 0.4% (a 11.3-fold decrease; p < 0.05)
Percentage of circulating coronaviruses 10-12 13-16 30-37% (a 3-fold increase; p < 0.05)
among relatively healthy population, %*

Percentage of children among affected 10 12 18% (a 1.8-fold increase; p < 0.05)

individuals, %

Note. *Based on the data for Moscow and Moscow Region (n = 2,366,527).
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through circulation of low-virulent and high-virulent
variants; the expansion is followed by stabilizing se-
lection and establishment of the epidemic variant of
the pathogen. The first significant VOCs were detected
at the end of 2020 — at the beginning of 2021: Alpha
(B.1.1.7) in Great Britain, Beta (B.1.351) in South Af-
rica, Gamma (P.1) in Brazil, and Delta (B.1.617.2) in
India*. The emerging mutations altered the amino acid
sequence of the spike (S) protein, which binds to the
ACE?2 receptor and facilitates the entry of the virus in-
to sensitive human host cells, thus becoming the main
factor of the COVID-19 pathogenesis. Such mutations
raise reasonable concerns, as the aggressiveness of the
virus depends on them.

In November 2021, the emergence of the new vari-
ant of SARS-CoV-2 coronavirus put an end to cautious
optimism and hopes of experts for the soon coming
winding-down of the COVID-19 pandemic; the new
variant was first identified in Botswana and the Repub-
lic of South Africa. The new lineage was designated as
BA.2, the main lineage of the recently detected variant
of the coronavirus was designated as BA.1, while the
umbrella name of the variant remained unchanged —
B.1.1.529 according to the PANGO classification. On
26/11/2021, WHO classified the mutated virus as VOC
and assigned the Omicron (B.1.1.529 + BA.*) code to it.
In the opinion of experts, SARS-COV-2 has undergone
evolution, and the genomic changes promoted such
characteristics as the ability to cause intensive trans-
mission of the virus, to change the clinical symptoms
of the disease, to evade the immune response, diagnos-
tic techniques or therapeutical agents. The existence
of multiple COVID-19 cluster on different continents
can affect the epidemiological situation, lead to a new
source of risk for the health of the global population
and to a new wave of infection. Therefore, all countries
should improve their epidemiological surveillance; per-
form genome sequencing for effective monitoring of
circulating variants of SARS-CoV-2; deposit whole-ge-
nome sequences of the virus and supporting metadata
to the publicly accessible database such as GISAID.
The global dominance of the Omicron genetic variant
calls for exploration of its impact on disease severity,
effectiveness of epidemic control measures, immune
response, neutralizing activity of antibodies, and other
significant parameters”.

Today, there is a significant amount of data on
evolutionary changes in the SARS-CoV-2 genome, in-
cluding its tendencies to acquire new epidemiological

4 WHO. Weekly epidemiological update on COVID-19 —22 March
2022.
URL: https://www.who.int/publications/m/item/weekly-
epidemiological-update-on-covid-19---22-march-2022

5 WHO. Classification of Omicron (B.1.1.529): SARS-CoV-2
Variant of Concern; 2021.
URL: https://www.who.int/news/item/26-11-2021-classification-
of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern
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properties. During its circulation in the human popu-
lation, the SARS-CoV-2 genome, adapting to the new
host, has acquired a certain number of nucleotide sub-
stitutions.

The COVID-19 pandemic once again confirmed
the theory offered by academician V.D. Belyakov who
believed that the development of the epidemic process
was based on the phase changes in the heterogeneity of
biological properties of interacting populations of the
pathogen and human, involving the reverse negative re-
lations in the process of self-regulation with an import-
ant role played by social and natural factors [14, 15]. In
accordance with the theory of self-regulation of parasitic
systems, changes are associated not only with genetic
variability, but also with other polydeterminant charac-
teristics of the pathogen: With emergence of new gene-
tic variants, SARS-CoV-2 has become less pathogenic,
though more contagious for human. This specific charac-
teristic is important not only for theoretical, but also for
practical epidemiology, making it possible to predict the
pattern of development of the epidemic situation.

Conclusion

The whole-genome sequencing of SARS-
CoV-2 genetic variants was performed in Russia from
28/12/2020 to 26/6/2022, using the VGARus database.
It confirmed the dominance of Delta and Omicron ge-
netic variants and demonstrated that from May to De-
cember 2021, the Delta genetic variant (B.1.617.2 +
AY.*) was dominant in Russia, while subvariant AY.122
prevailed (83.3%). The Omicron variant started its rap-
id spread in December 2021, including dissociation of
the Omicron genetic lineage and dominance of subva-
riants BA.1, BA.1.1, and BA.2. The BA.3 sublineage
was of rare occurrence and currently accounts for less
than 0.1% of the total Omicron population. The pro-
portion of the BA.2 sublineage is gradually increasing
(accounting for 80% of the Omicron sublineages isolat-
ed during the 16"-17" week in 2022). In Russia, a few
BA.4 and BA.5 genetic variants have been detected;
they have not developed into epidemic forms, causing
asymptomatic or mild cases of acute respiratory viral
infection.

It has been found that with emergence of new ge-
netic variants, SARS-CoV-2 has become less pathogen-
ic, though more contagious for human. This statement
is supported by the dynamics of epidemic process man-
ifestations and severity of the disease.

The SARS-CoV-2 virus is going through evolu-
tion, thus calling for continuous scientific studies in-
volving advanced methods of the whole genome analy-
sis of its genetic sequences.

Currently, the molecular and genetic monitoring
of the SARS-CoV-2 circulation is a high-priority area
of the epidemiological surveillance over COVID-19,
being of critical importance for development and im-
plementation of epidemic control measures.
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