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DYNAMICS OF THE SPREAD
OF SARS-COV-2 VARIANTS AND CLADES

In the XX century, discovered Human Coronavirus, including HCoV-229E, HCoV-NL63 from the
genus Alphacoronavirus and HCoV-OC43, HCoV-HKU1 from the genus Betacoronavirus have long
been considered insignificant pathogens for humans, causing infections in the upper respiratory tract
in adults. However, at the beginning of the XXI century, highly pathogenic coronaviruses of the se-
vere acute respiratory syndrome (SARS-CoV) and coronavirus of the Middle East respiratory syndrome
(MERS-CoV) caused global epidemics and eventually led to death. In December 2019, Wuhan, China,
revealed another new Human CoV-2019. On March 11, 2020, WHO announced a new global pan-
demic of Human CoV — 2019 due to its global spread within a short time. As of September 23, 2021,
according to WHO data, a total of 229,858,719 confirmed cases of COVID-19 and 4,713,543 deaths
were registered. The emergence and global spread of SARS-CoV-2 coronavirus variants remain largely
unknown. But the spread of COVID-19 around the world increases interest in the disclosure of genomic
mutations of a new variant of the coronavirus SARS-CoV-2. Data on the epidemiology of diseases, in-
cluding the number of cases and mortality in different parts of the world and the Republic of Kazakhstan,
are presented. The schematic nomenclature of GISAID, Nextstrain, and Pango lines is compared. The
sequence of the SARS-CoV-2 genome submitted to the GISAID database for the Republic of Kazakhstan
was analyzed concerning genomic clades and their geographical, age and gender distribution.

Key words: COVID-19, SARS-CoV-2, clade.
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SARS-CoV-2 BapuaHTTapbl MeH KAAMATapbIHbIH, TapaAybIHbIH, AMHAMMUKAChI

AnHotaumsa. XX facbipaa awbiAFaH Human Coronavirus, coHbiH iwiHae Alphacoronavirus
TyKbIMAACbIHaH 6oAFraH HCoV-229E, HCoV-NL63 xxeHe Betacoronavirus TykbiMaacbiHaH 6oaran HCoV-
0C43, HCoV-HKU1 epecek apamAapAbiH XOFapbl TbIHbIC aAy >KOAbIHAQ MH(EKUMSI TYAbIPFAaHMEH,
y3aK, yakblT 60Mbl apAamMAap YLiH Kayinci3 natoreH caHaaabl. Aaanaa XXI| f. 6acbiHAQ TyblHAQFaH
>KOFapbl MATOreHAI, KaHyap pe3epByapblHaH LbIKKAH KOPOHaBMPYCTap ayblp >XEAEA PECrMPATOPABIK,
cMHAPOM (SARS-CoV) >keHe Tasy LbIFbIC PECNMPATOPAbIK, CUHAPOMBIHBIH, KOpoHaBupycbl (MERS-CoV)
BAEMAIK 3MMAEMUS TYAbIPbIN, COHbl BAIMIe aAbin KeAAi. 2019 XK. )KeAToKCaH alblHAQ YXaH K. KXP,
Tarbl 6ip >kaHa Human CoV — 2019 aHbIKTaAAbl. A3 yakbIT iliHAE FaAaMAbIK, TapaAybiHa opan, 11
Haypbi3 2020 xx AACY >xaHa Human CoV — 2019 aaemaik naHAemns >xapusaaabl. 2021 XbiaFbl 23
kbipkyrekteri AACY manimeTTepi 6oibiHwa 229,858,719 aaam COVID-19 KyKTblpFaHbl pacTaAbir,
4,713,543 apaMHbIH, ©AIM XXaFaanbl TipkeAreH. SARS-CoV-2 KOpOHaBMPYCbIHbIH, MariAa G0Aybl XKoHe
FaAaMAbIK TapaAybl a3ipuwe 6eariciz. bipak, COVID-19-HbiH 6ykia aaemae Tapaaybl SARS-CoV-2
KOPOHABMPYCbIHbIH, »KaHa HYCKACbIHbIH, FEHOMAbBIK, MYTAUMSICbIH allyFa AEreH KbI3bIFYLLbIAbIKTbI
apTTbipyAa. byAa Makanaaa aypyAap annmAEMMOAOTUSCbIHbIH AePeKTepi, COHbIH, iliHAE 9AeM MeH KP-HbIH,
BPTYPAI BBAIKTEPIHAET XKaFAaMAAp MEH BAIM-XKITiM CcaHbl yYCbiHbiAFaH. GISAID, Nextstrain >kaHe AnHUS
Pango 6oMblHILA CXEMaAbIK, HOMEHKAQTYPAChl CaAbICTbIpbIAAbL. KP 6oibiHwa GISAID aepekkopbiHa
yCbiHbIAFaH SARS-CoV-2 reHOMbIHbIH, FEHOMADBIK, KAAMATapFa >XKeHe OAapAblH, reorpadmsAbIk, >Kac
>KOHEe reHAEpPAIK TapaAyblHa KaTbICTbl PETTIAIrN TaAAQHADI.

Tyiiin ce3aep: COVID-19, SARS-CoV-2 , kAaliA.
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AMHaMKKa pacnpocTpaHeHUsl BapUaHTOB M KAAMA0B SARS-CoV-2

B XX Beke o6Hapy>keHHble Human Coronavirus, Bkatovass HCoV-229E, HCoV-NL63 u3 poaa
Alphacoronavirus 1 HCoV-OC43, HCoV-HKU1 n3 poaa Betacoronavirus A0OAroe Bpemsi CUMTaACs
HeCyLeCTBEHHbIMM MATOreHaMM AAS UYEAOBEKA, BbI3blBasg WMHMEKUMM B BEPXHWUX AbIXaTEAbHbIX
nyTax y B3pocAbix. OaHako B HayaAe XXI| B. BbICOKOMATOreHHble KOPOHABMPYCA TIXKEAOro OCTPOro
pecnunpatopHoro cuHapoma (SARS-CoV) m kopoHaBmpyca 6GAMMKHEBOCTOUHOIO PECnMpPaTOPHOro
cHapoma (MERS-CoV) Bbi3biBaAM FAOGaAbHbIE SMMAEMMM, A B KOHLE KOHLIOB MPUBEAM K CMepTH. B
Aekabpe 2019 roaa. r. YxaHb, KHP, BbisiBAeH ele oanH HoBbIt Human CoV-2019. 11 mapta 2020
roaa BO3 o6bsBrAa 0 HoBoM raobasbHOM naHaemum Human CoV — 2019 B ¢BS3M C ee rA0O6aAbHbIM
pacrnpocTpaHeHWEM B TeYEHUE KOPOTKOro BpemeHu. 1o cocTtosiHmio Ha 23 ceHTsa6ps 2021 r. coraacHo
AaHHbIM BO3 3apeructpuposaHo B obuiein CAoXKHOCTM 229,858,719 NOATBEPXKAEHHbBIX CAy4aeB
COVID-19 un 4,713,543 AeTaAbHbIX MCXOAOB. Bo3HMKHOBeHMe M raobaabHOe pacrnpocTpaHeHue
BapuaHToB kopoHaBupyca SARS-CoV-2 ocrtaloTcd B 3HAUMTEAbHOM CTerneHM Hem3BecTHbiMu. Ho
pacnpocTtpaHeHne COVID-19 no BceMy MUpPY YBEAMUMBAET MHTEpPeC K PaCKpbITUIO FEHOMHbIX
MyTaUuMi HOBOro BapuaHTa KopoHaeBupyca SARS-CoV-2. B 37011 0630pHOIM CTaTbe NMpeACTaBAEHbI
AQHHbIEe 3MMAEMUOAOTMK 3a00AEBAHMIA, B TOM YUCAE KOAMUYECTBO CAYUAEB U AETAAbHOCTM B PasHbIX
vactax mupa u PK. ConocraBaeHa cxematnyeckas HomeHkAaaTypa GISAID, Nextstrain 1 anHmin Pango.
[MpoaHaAM3MpoBaHa NocAepAoBaTeAbHOCTb reHoma SARS-CoV-2, npeactaBAeHHOro B 6a3y AaHHbIX
GISAID no PK, B OTHOLIEHMM FrEHOMHbIX KAQMAOB 1 MX reorpamyeckoro, BO3pacTHOro M reHAEPHOro

pacrnpeAeAeHust.

KatoueBble caoBa: COVID-19, SARS-CoV-2, kaana.

Abbreviations

SARS-CoV-2 — Severe acute respiratory
syndrome-related coronavirus 2; COVID-19 -
Coronavirus disease 2019; WHO-World Health
Organization.

Introduction

Coronaviruses (CoV; Coronaviridae family) are
a group of very diverse, enveloped, single-stranded
RNA viruses that cause respiratory and intestinal
diseases of varying severity in a certain types of
animals, including humans /I]. According to the
classification of the International Committee on
Taxonomy of Viruses (ICTV), currently, according
to phylogenetic clustering, the Orthocoronavirinae
(Tab.1) subfamily includes four genera of
coronavirus: Alphacoronavirus, Betacoronavirus,
Deltacoronavirus, Gammacoronavirus [2,3].

According to Table 1, before the new variant
of the SARS-COV-2 coronavirus in 2019, only six
representatives of the coronavirus were known

to have infected people and caused respiratory
diseases. HCoV-229E and HCoV-NL63 from the
genus Alphacoronavirus and HCoV-OC43, HCoV-
HKUI from the genus Betacoronavirus cause only
mild upper respiratory tract diseases. Severe Acute
Respiratory Syndrome coronavirus (SARS-CoV) and
the Middle East Respiratory Syndrome coronavirus
(MERS-CoV) can infect the lower respiratory tract
and cause a severe respiratory syndrome in humans
[3-7].

In December 2019, several patients with
pneumonia of unknown etiology were identified in
Wuhan, Hubei Province, China. With the help of
molecular genetic analysis revealed a new etiological
agent coronavirus called “severe acute respiratory
syndrome coronavirus 2 (SARS—CoV-2)”. SARS-
CoV-2 is a single-stranded positive (+) RNA virus,
measuring 29903 bp (GenBank number MN908947)
in length and encodes 9860 amino acids [8,9]. SARS-
CoV-2 belongs to the subgenus Sarbecovirus, genus
Betacoronavirus, subfamily Orthocoronavirinae,
belong to the family Coronaviridae in the order
Nidovirales [2].
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Table 1 — Taxonomy of the subfamily Orthocoronavirinae (https://talk.ictvonline.org/).

Avian coronavirus 9203
Duck coronavirus 2714

Subor- Fam- Sub- ,
Order der ity Ty Genus Subgenus Species
Duvinacovirus HCoV 229E
Setracovirus Human coronavirus NL63
NLG63-related bat coronavirus strain BtKYNL63-9b
Colacovirus Bat coronavirus CDPHE15
Bat coronavirus HKU10
Decacovirus Rhinolophus ferrumequinum alphacoronavirus HuB-
2013
Luchacovirus Lucheng Rn rat coronavirus
(%2}
£ Minacovirus Mink coronavirus 1
-
§ Minunacovirus Miniopterus bat coronavirus 1
3 Miniopterus bat coronavirus HKUS
Q
%. Mpyotacovirus Mpyotis ricketti alphacoronavirus Sax-2011
= Nvctacovirus Nyctalus velutinus alphacoronavirus SC-2013
4 Pipistrellus kuhlii coronavirus 3398
Porcine epidemic diarrhea virus
Pedacovirus
Scotophilus bat coronavirus 512
Rhinacovirus Rhinolophus bat coronavirus HKU2
Soracovirus Sorex araneus coronavirus T14
Sunacovirus Suncus murinus coronavirus X74
S . .§ Tegacovirus Alphacoronavirus 1
3 _§ 7§ § Sarbecovirus SARS-CoV: SARS-CoV-2
S N i S
5 2 8 S HCoVHKI; HCoVOC43
§ § § g Betacoronavirus 1
= é S < Embecovirus China Rattus coronavirus HKU24
3 “ Murine coronavirus
§ Mpyodes coronavirus 2JL14
S MERS-CoV
S Hedgehog coronavirus 1
Q M 1
S erbecovirus Pipistrellus bat coronavirus HKUS
_ Tylonycteris bat coronavirus HKU4
Eidolon bat coronavirus C704
Nobecovirus Rousettus bat coronavirus GCCDC1
Rousettus bat coronavirus HKU9
Hibecovirus Bat Hp-betacoronavirus Zhejiang2013
Andecovirus Wigeon coronavirus HKU20
2 Bulbul coronavirus HKU11
s S Common moorhen coronavirus HKU2 1
3 S Buldecovirus Coronavirus HKU15
S g Munia coronavirus HKUI3
o White-eye coronavirus HKU16
Herdecovirus Night heron coronavirus HKUI19
. Brangacovirus Goose coronavirus CB17
g § Cegacovirus Beluga whale coronavirus SW1
8
g 5 . Avian coronavirus
S 3 Igacovirus
Q
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Methods

Analytical review of the literature

An analytical review of the literature was carried
out with the help of PubMed Central and GISAID,
to identify relevant foreign articles published to
date. Search queries included coronavirus, severe
acute respiratory syndrome coronavirus 2, 2019-
nCoV, SARS-CoV-2, SARS-CoV, MERS-CoV and
COVID-19.

Statistical data of COVID-19

Data on the epidemiology of the disease,
including the total number of confirmed cases and the
total number of deaths in different parts of the world
and the Republic of Kazakhstan, were obtained from
the WHO COVID-19 situation monitoring panel,
available at https://covidl9.who.int.

Schematic comparison of nomenclatures of
the SARS-COV-2

For a global schematic comparison of the
nomenclature of coronavirus infection, the following
main databases were used htps:/www.gisaid.
org/, https://clades.nextstrain.org/ and https://cov-
lineages.org/lineage list.html (Table 1).

Metadata of the SARS-CoV-2 genome

Genome analysis included geographic location
information, human gender, human age, and viral
genome clades. The global distribution of genomes
included in this study was as follows: In the current
study, the global distribution of SARS cov 2
genomes according to the GASAID database was
obtained from six regions of the world, specifically
Asia (n = 234,132), Africa (n = 49,929), Europe (n
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=2,093,605), North America (n = 1,203,992) South
America (n =72,290), Oceania (n = 32,250) (https://
www.epicov.org/) (Figure 3).

Sequences of all SARS-CoV-2 genomes by the
Republic of Kazakhstan were sent to the GISAID
database (https:/rwww.gisaid.org/CoV2020)),
accessed on September 23, 2021. Only the genomes
of viruses isolated from humans and those for which
genomic clades were indicated (n = 397) were
selected for analysis (Figure4).

For age-based comparisons in this article,
the indicator of people’s ability to work was used
https://geographyofrussia.com. www.gisaid.org
the number of relevant patients of the Republic of
Kazakhstan (397) was given on the website and,
depending on age, divided into 3 groups: including
children (up to 14 years old), adults (15-64 years
old), elderly people (65 years and older) and people
of unknown age (Table 4).

Results and discussion

Static data of a new type of coronavirus
infection in the World

On March 11, 2020, 114 countries registered
more than 118000 cases of infection and about 4000
deaths. Taking into account these results, the number
and geographical distribution prompted the World
Health Organization (WHO) to declare the COVID-19
outbreak a pandemic caused by SARS-Col-2 [10].
As of September 23, 2021, according to WHO data,
a total of 229,857,955 confirmed cases of COVID-19
and 4,713,530 deaths were registered (Figure 1). The
estimated global mortality rate (CFR) was 2.05% [11].

m Cwnulanve cases  ®Cumnilanve dearhs

| % &7H 18]
B 10 747 Lh LR L]
Lastemn Westermn Afrca
Madsteranean Pacific

Regiens of the World according 1o WHE disinibusion

Figure 1 — The number of deaths and confirmed cases of COVID-19 in the World.
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As can be seen in Figure 1, according to WHO
data, the largest number of COVID-19 cases from all
regions was registered on the American continents,
where 88625600 infected COVID-19 were detected.
The number of deaths was 2,182,373. This is followed
by Europe, where a total of 68,926,385 cases of
COVID-19 were registered, 1,320,356 deaths, and the
estimated mortality rate (CFR) was 1.9%. Africa had
a high estimated mortality rate (CFR) of 2.4% [11].

Schematic comparison of nomenclatures of
the SARS-COV-2.

Since the onset of coronavirus infection at
the end of 2019, simultancous circulation of

various variants of the SARS-CoV-2 virus has been
established. On May 31 of this year, WHO identified
the main variants of coronavirus infection, marking
them with Greek symbols [10,12]. Currently, there
are many different variants of SARS-CoV-2 that
can be combined into larger groups, including lines
or branches [13], but three main nomenclatures
for SARS-CoV-2 have been proposed, which are
GISAID  (https://www.gisaid.org/),  Nextstrain
(https://clades.nextstrain.org/) and Pango lines
(https.//cov-lineages.org/). A schematic comparison
of the nomenclatures according to the main database
is presented in Table 2.

Table 2 — Schematic comparison of GISAID, Nextstrain and Pango line nomenclatures

WHO label Pango lineages Neg‘z‘;zain GISAID clade
- A.1-A.6 19B S
- B.3-B.7;B.9 -B.10; B.13-B.16 . =
- 19A (0}
- B.2 = \
- B.1.5-B.1.72: B.1.620; B.1.160; B.1.258; B.1.22.1 20A
Eta B.1.525 21D G
Kappa B.1.617.1 21B
Delta B.1.617.2; AY.1; AY.2 21A GK
- B.1.9; B.1.13; B.1.22; B.1.26; B.1.37; B.1.367. 20€
- 20G
Beta B.1.351; B.1.351.2; B.1.351.3 20H GH
Epsilon B.1.427; B.1.429 21C
Iota B.1.526 21F
- B.1.1;B.1.1.519; B.1.1.318; B.1.1.277; B.1.1.302. 20B
- C.36.3; C.36.3.1 20D
Mu B.1.621 21H
- B.1.1 20F GR
Lambda C.37 21G
Gamma P.1;P.1.1;P.1.2 20J
Zeta P2 21E
Alpha B.1.1.7 201 GRY
- B.1.177 20E GV

Note: « —» The official name is not approved by WHO

The data in Table 2 indicate that in September
of this year, 10 main warehouses (S, O, L, V, G, GH,
GR, GV, GK and GRY) were presented according to
the GISAID database. In 2017, Hadfield et al. We
have developed a Text string database designed
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to track the evolution of pathogens in real time.
As of September 2021, Nextstrain has identified
20 main slides (19A-B, 20A-20J and 21A, 21H).
In November 2020, Rambaut et al. proposed
PANGOLIN lineages that track the transmission and
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spread of SARS-CoV-2. The development team wrote
about this in the article “A dynamic nomenclature
proposal for SARS-CoV-2 lineage to assist genomic
epidemiology” [14].

Over time, all viruses, including SARS-CoV-2
change, but most mutations practically do not affect
the properties of the virus. Some mutational changes
affect the characteristics of the virus, such as the rate
of its spread, the severity of the associated disease
or the effectiveness of vaccines, therapeutic drugs,
increased morbidity, deaths, etc. Variants that relate
to one or more of these criteria may be designated
as “options of concern” or “designated options of
interest”. Options of concern include Alpha (GRY),
Beta (GH/501Y.V2), Gamma (GR), Delta (GK). Eta
(G/484K.V3), lata (GH/253 G.V1), Kappa (G/452
R.V3), Lambda (GR/452 Q.V1) and Mu (GR) belong

to the designated SARS-CoV-2 variants of interest
[15,16].

Accordingtothe GISAID system of nomenclature
for the exchange of all influenza data, currently most
of the sequenced SARS-CoV-2 genomes have been
grouped into one of the ten main clades [17]. Such
clades include L, to which the reference strain of the
SARS-CoV-2 virus belongs (Wuhan-Hu-1, GISIAD
access identifier: EPI ISL 402124 [3] ), S, O, V,
G, GH, GR, GV, GK and GRY. SARS-CoV-2 clades
differ little from the original reference strain. Clade
“S” differs from the original strain S76S in NSP4,
L84S in ORFS. Clade “V”’ will be determined by the
corresponding current mutations L37F in NSP6 and
G251V in ORF3a, respectively [18]. Currently, the
total mutational variability of SARS-COV-2 clades
according to GISAID data is presented in Table 3.

Table 3 — Current definition of characteristic mutations of SARS-CoV-2 phylogenetic categorization systems (www.gisaid.org)

GISAID {’ango Amino acid sequence substitutions
clade lineages
A, B & B.2 |N501S; V445F; K458R; E484Q; Y473H; V445A; G504S; S494L; F456L; G446V; S477N F490L;
G GK B.1, Y495H; N501T; G476S; T478R; G446A; K417M; N501Y; G446L; V503A; P499R; E484K; E484V;
&’ Gr B.1.617.2, [K417R K458N; ; ; Q498R; G504V; E484G K417N; V503F; Y453F; A475S; E484A;
AY* & T500F; S477G; Q493E; K417E; A475V; G485V, F490S; ; G476D; P499L; F490V; V445T;
B.1.177 L455F; G446S; E484D; P499S
GH B.1.* Q493R; K417N; N501Y; E484K; N439K; ; G485R,; Y453H;
GR B]'; '11 '11 7& K417T; F4861; N501Y; E484K; ; Y449H; ; F490S; Q493K ; Q498R;

As can be seen from Table 3, the substitution
of amino acid sequences T478K, F490F and
E484K was repeated by G, GK, GV, GH, GR
clades of SARS-COV-2. The alternation of amino
acid sequence substitutions S494P and Q498R
was repeated in G, GK, GV, GR clades, and the
alternation of amino acid sequence substitutions
S4771, E484G and K417N was repeated in G, GK,
GV clades. The alternation of amino acid sequence
substitutions S4771, E484G and K417N was
repeated in GH, GR clades.

Continental distribution of the clades SARS-
CoV-2.

According to GISAID, the most common
treasure in the world is GK (32,6%), followed by
GRY (25,3%), GR (13,9%), GH (12,5%), G (8.9%)
and GV (4,7%). Lower prevalence was noted among
O, L, S and V warehouses, 1,1% 0,1%, 0,18% and
0,18% were identified, respectively. Analysis of
the continental distribution of SARS-Col-2 clades
(Figure 3) showed thatthe GK clade is often identified

among genomes from two continents, namely from
Europe (36,02%) and North America (30,02%). The
GH warehouse dominated in Africa (32,47%). GR
clade was most common in Asia (35,1%), South
America (70,2%) and Oceania (44,1%) (https://
www.gisaid.org/CoV2020/).

On March 13, 2020, the first cases of the
previously unknown coronavirus SARS-ColV-2,
which causes atypical pneumonia, were officially
recorded in Kazakhstan [19]. On September 23,
2021, according to WHO data, a total of 944,733
cases, 15,503 cases of death were registered in
Kazakhstan [11]. Clade GRY is most common
in our country, where its share is 43,5%. Other
contributions, including GR, G, O, S and GK, were
relatively 18,6%, 17,6%, 8,06%, 8,06%, 4,7% and
5%, respectively (Figure 4). A lower prevalence
was noted among the warehouses of GH, GV and
L and identified 1,5%, 0,25% and 0,5% of the total
genomes presented, respectively (https.//www.
gisaid.org/CoV2020/).
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Figure 3 — Continental distribution of various S4RS-CoV-2 warehouses

As shown in Figure 4, the distribution of SARS-
CoV-2 clades across the Republic of Kazakhstan
showed that the GRY clade is most often identified
among the genomes represented from seven regions,
namely from Almaty region (70,7%), Karaganda
region (59%), Kostanay region (53%), Zhambyl
region (53%), West Kazakhstan Region (50%),
Mangystau region (50%), Pavlodar region (100%).
Clade G was most common in the region of Aktobe
region (60%), Kyzylorda region (45%), Turkestan
region (100%). The GR clade is the most registered
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among genomes in Atyrau region (68%) and East
Kazakhstan Region (57%). In the Petropavlovsk
region, the GK clade prevailed (60%). The treasure
of O and § is widespread among the dwarves in
the city of Nur-Sultan 38% and 25%, respectively
(https://www.gisaid.org/CoV2020)).

Distribution of the corresponding genomes
according to the GISAID database belonging to
different clades in different age groups, 397 genomes
were analyzed, which were found in the Republic of
Kazakhstan (Figure 5).
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Figure 5 — The spread of the SARS-CoV-2 clade to various gender groups
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As can be seen from Figure 5, as a result of
the analysis of the distribution of SARS-CoV-2
warehouses among males of the most common
clades GH and O, their share was 83,3% and 75%,
respectively. The CRY and S clades are often
identified among the female, provided genomes
for 55,5% and 52,6 %. The remaining treasures G
(66,19 %,), GK (50%), GR (64%), GV (100%) and

Table 4 — Age group distribution of the SARS-CoV-2 clade

L (100%) correspond to an unknown clade (https://
www.gisaid.org/CoV2020/).

According to GISAID data, up to September 23,
397 SARS-COV-2 isolates belonging to different
clades in different age groups were registered in
the Republic of Kazakhstan, the indicator of which
is provided in Table 4 (https://www.gisaid.org/
CoV2020)).

SARS-CoV-2 clades
Age groups
G GH GK GR GRY GV L o S
Children 8,5% 33,3% 10% 18,9% 12,1% - - - 21,05%
Adults 57,1% 66,6% 45% 40,5% 69,9% - - 90,6% 68,4%
Elderly 14,2% - 10% 9,4% 16,7% 100% - - 5.2%
Unknown 20% - 35% 31,08% 1,1% - 100% 9,3% 5,2%

Note: « —» genomes not found in the GISAID database

As can be seen in Table 4, SARS-CoV-2 clades
registered in GISAID were more common in
adults. GV clade is the most common among the
elderly compared to others. As shown in table 4,
clade L is the most common among unknown age
people.

Conclusion

In December 2019, several patients with
pneumonia of unknown etiology were identified
for the first time in Wuhan, China. With the help
of molecular genetic analysis , a new variant of
coronavirus was identified from an unknown
etiological agent. The rapid spread of a new variant
of the SARS-CoV-2 coronavirus prompted WHO
to declare the COVID-19 outbreak a pandemic.
Currently, according to WHO data, a total of
229,858,719 confirmed cases of COVID-19 and
4,713,543 deaths have been registered in the world.
In the Republic of Kazakhstan, there were a total
of 944,733 confirmed cases, 15,503 cases of death

[11].

This analysis provides statistical data on the
ongoing evolution of SARS-CoV-2. According to
GISAID data, it presents 10 clades, including G, GH,
GK, GR, GR, GV, L, O and S. Currently, the SARS-
CoV-2 clade is the most common worldwide clade
GK (32,6%), followed by GRY (25,3%), followed
by GR (13,9%). The most common genomes in the
Republic of Kazakhstan are the GRY clade (43,5%),
followed by the GR clades (18,6%), and G (17,6%)
(https://www.gisaid.org/CoV2020)).

Analysis of the distribution of SARS-Col-2
clades among males in the Republic of Kazakhstan
is most common clades GH and O, and among the
female clades GRY and S were often identified. The
spread of various SARS-CoV-2 warehouses was
more common in adults. Clade GV was found only
in the elderly. Clade L belongs only to people of
unknown age.

The work was carried out within the framework
of the grant funding project AP09058338 “Study of
antiviral activity of drugs in relation to the SARS-
COV=-2 virus in vitro and molecular epidemiological
analysis of circulating COVID-19 strains”.
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