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As the coronavirus disease 2019 (COVID-19) spread worldwide, variants viruses
are constantly emerging. And there has been a growing interest in the study of
variant viruses, for the necessity of response to emergence and diffusion of new
coronavirus variants. So, we conducted a survey of variant proportions of
SARS-CoV-2 on positive samples of confirmed cases by Real-time Polymerase
Chain Reaction (Real-time PCR). From December 26, 2021 to April 2, 2022, a
total of 819 SARS-CoV-2 variants of concern (VOCs) were identified in COVID-19
positive samples. In the 2nd week of January 2022, detection rate of the Omicron
subvariant BA.1 was 58.1%, overtaking Delta variant to become dominant type.
However, in the 5th week of March, detection rate of another Omicron
subvariant BA.2 was 75.9%, became dominant variant. These results imply that
BA.1 was a dominant variant for two months and after that, omicron BA.1 was
rapidly replaced by omicron BA.2. This research is valuable because it provided
information which is helpful to response diffusion of new variants. Compared to
Delta variant, a large number of mutations in the spike gene(S) of Omicron
variant were detected. It raises concerns about changes in pathogenicity and
transmissibility in new COVID variants. Therefore, we should develop new
strategies against emergence and diffusion of SARS-CoV-2 variants throughout
monitoring appearance of the new variants, analyzing the characteristics of new
things. In this respect, the results of this research are useful because they offered
good basic data for appreciating characteristics of new COVID variants by
monitoring the emergence of Delta and Omicron variant.
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INTRODUCTION

20194 129 2|2 CrAist 2 LIHIO|2{ A ZFH=-19 (Coronavirus Disease 19: COVID-
19)= d MAZSZ Cealstn] Lt HEr, Z0f, ZEto] 0[O 2021E 118 S 20|12
272 H HAA Rl T2LH19 HIO|H AL #O| HEfIt A H = LIEILT QAT
2020 9 HZO|A YT} BO[HIO[2{ A7} HS ENEUT (1), 2021'H 4U2E] A A|
AHS =2 gHAtE QI Ralf EEF HOo|Hio[2A s 2 MBS X218 2FA|5HAULE (2).
2021 d 110l dote|7t5et=0l|AM FeHE 20|32 §O|HI0[2{ATF MAEH 7|+
(World Health Organization, WHO)0|| 2|9l 11, 20|32 HEIHO|Z £ 0|0 & Al
A2 A QAT (3). Rzt A e | (SYUAHME S JITHEMTH HALZAE)
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Table 1. Characteristics of variants of concern (VOC) (5)

Pango lineage* Earliest Documented .
(Sublineage) GISAID Samples Phenotypic impacts

* Increased transmissibility
* Possible increased risk of hospitalization

Delta B.1617.2 GK India * Vaccine performance: protection retained against severe
(AY. 1~AY. 133) Oct. 2020 . - } !
disease and possible reduced protection against
symptomatic disease and infection
* Increased transmissibility
* Possible increased risk of reinfection
Omicron B.1.1.529 GRA Multiple Countries  * Reduced risk of hospitalization and severe disease
(BA.1~BA. 3) Nov. 2021 * Vaccine performance: Reduced protection against

infection and symptomatic disease and possible reduced
protection against severe disease

* PANGO Lineages, https://cov-lineages.org

2 B0|(VOC, Variants of Concern)?} 7|E} B0[(VOI, Variants of
ARUA 24 5o Yoz St Hio|HAL| HI MY 2=

2 S350 2 M2 ZR5t1 YUCH(4).

OlM= MAEZAZ|Fe| HO| HIO|2{A &F A E gtgsto] =
Interest)2 #HO| HIO|HAE 22510 ZLIETES st JA2H,
Global Initiative on Sharing All Influenza (GISAID) Gl|O|E{H|0|

ol

YEIE D 20|32l H0| Bio[2{AE F2 HO| BIO[2{2(VOC)0l| £5HH (5), 20H0|3(S) THEZI0) 16742 SOt U= REH
H0|et F2|, 20|23 Z HO0|= 32719 SUHO| 27t 2AEtH. +~84) 28 =2/ (Receptor Binding Domain, RBD)2 £IH0|3
CHHR Z QA Mot 7HY A SEe S92 M EEL H0]|2] 2 RBD £2(0f| 2 il
0|4t HOZ7F 2R Ol= 2 20|320| 7|2 #0| Bio|2{ AL} Bl WSS wf THHA
Ch= A2 2I0[EtCt (3).

[

| 7=, 282l 2407t 2AE 7t540l 2

20|3EY HOl= FEFYO HISIO 2|FE0| L1 S40| Z0|5tR|2, 2H4to] Y= o =0t Bg0f QT (6, 7). 2022'E 38
SR Elx| 1 s F2 HO| Bi0[2] A2 £4Z Table 10 7|S3tUCE M22 HO| HIO|2{A = 24=9] At 2| =, Wil 7Y S0 &
2% IS Elts SHOIM, HO[BI0[2A0] Rl e I EH0)| Chet A-7F LRSI TetM, 2 7= SHAIHA 20213 12
2 SMFTRE 2022 32 SHF ALO|of 2T HOIHO|2{ 200 THEE ZEA| ZHE AMAIR 224 HEIL 20|32 E 0| HO|2{A20] R M|
T RAVIT S 7l SIS B5|0, 2L aAp 2| I it AR|of 28 Vtstt YES AHSStRAL ettt

MATERIALS AND METHODS

2021 1229 26201M 2022\ 42 2UMR| oF 14372 HAS AN L0 DE2LE HAL Ql2|€l HA &, 4 HAHE O
Ef/ZH0H/2EH/ 20|32 HO0| 5Z0]| CHSH HALE RIMSIRACE e Y=A= HeBAL LIHR|E | BEZ; QIF2 821 Al & 2249
OZ 10 ~ 20% S MEst0 AE5HCE

ArEQ| H|QIEet FOIFOM 22 el 28 =2E 250 uLE #I5t0 NX-48 Viral NA Kit (Genolution, Korea)2t AtS8}+ 842 Z 2|
(NX-48, Genolution, Korea)E O|&st0] HIO|2{A2| RNAE ZE0IQICt B0l ZME 2Iot0], 22F RNA 5uLE PowerChek™
SARS-CoV-2 S-gene Mutation Detection Kit Ver.3.0 (Kogenebiotech, Korea)ol| &7t5t0 Quant Studio-5 (Thermo Fisher
Scientific, USA) &H|Z 0|&35t0] Real-time PCRE &5t %Lt Real-time PCR =& A| 2L} 19 §0|4 RUAL £2(21 N gene 1t
DZ2L} 199 AL0|3 MRS DYSH= S genedi| 2Ai5H= 0| £2{Q1 N501Y, K417N, E484K, P681R, E484A, L452R, T547K
2|2 WEYMHOiZ(Internal Control)Q! ERC (Exogenous RNA Control)2t GAPDHE ZHE35H= Primer/probes AFE5HSICEH H
Ol F = A=At 2| 2l0f| w2t THEHICE.
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* Detection rate of variant (%) = (number of variants / number of analyzed virus) *100

Fig. 1. Weekly detection rate of SARS-CoV-2 Delta and Omicron sub-lineages in positive samples.

RESULTS

2021'd 128 26201IA 2022'H 42 227t2| 2H2|Yo| #o|Ho|2{A FHAMS BATH b= Fig. 1014 2O{ECt & 819712 2

Z2L-19 YYAUHIE A2 Ho| ZRE M 21t 115

BA.1 2 5437, LECHE 512|091 BA.2 2 16170

Fafole 20|3280| 58.1% HEE &

o| Z|2|E 2I2|5tUCE 20|322] 5+9| #0[Ql 20|32 B

2H2E 3E 1ZA| RMNELRE o F D7t 2ISE S SOlstAict. Ol 3¥ 3Fx0le 20|32 BA.2 0| 60.9% HEEHA
B

= AT o 14 T2 H0| Bioj2|A 2 o ZLIE{™S S5t0] EEf, 20|32 #0|9| &4t 20|15 HOFS224 AMZ2 0| HO|
220 26 A Mo BN = Ol Y5t S 4 s YEE AMSctat St 012 Ligtol| M 2t S el 20[3.8 HO|
o £-g0i| &et A+ Zf, 20|32 E HO|= HEO| B5t0] SS=2t AFES AU =2 W AL 7tsd W20 2 =7t
Ol B2 MESO| Z|UCH 20|38 #0| BIO|2A AV M Bz HotEe|7t S8t=29 Z9E ¢THEH, 2021 118 14¢~12
2 4Y 2O0ts d A9 LSt FEAY HFES 6.3%0 =25t ZEH]| B5to] 20|22 SSE7F HUAH22 Yot £5t
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2021 112 3027t2| 22LH19 Hio[2{A RHAZEE S5 HIO[EH|0[AQI GISAIDY| S5 FUANZEE 7|He2 2As ZHE
B dotze|7t 35t=2| 20|32 0| Hio|zjal] RIS 1$—1+ 50.1% S7tst¥ Lt 2et= 7%—7_ 8.6% 37510 AEL0]| Hi
5l0] 20|32 B{0| Ho|2AL| MO} &EJt O W2 ZHO2 2HE|QUC} (5). Y2 B EOF 7|2l UKHSA (UK Health Security
Agency)ollAf 2021 128 5YOlIA 1Y AtO] REt = 20|32 24 SRS & 5UES A2 APsH 2o, WAlS SUatH| M|
M HZT LAS0| = 20|22 AEto| HI5H0] RELE ZYE0| 23% O wUACHD E05IQICt (8). Ol HAS|I| 50| 20|320| G
=0He AME 230, ZoHo2 20|32 HO|9| 52 HMA2 Cio| Yt AYS Zeljg 7hs40] 22HStCt (9). Hiol2{A9]
S84 dotEo|M #H0l= BYSI0| LHEHLEZ Z7HE 0| Hio|2A 2 450l TS 2|5 2Q1 RLIEE U At E4 ZME &
SHMES S F £, 2|7, WAl JHe S Al #0[HL0[2{A0] CHEE CHE 2FS MRE 200| LR Z{0|Ct, 021 HHolIM, 2 33
Zo7 BojFE F2LH9 HO| Ho[2{A R it #MShe M2 HO|9| E4E olsst= ol ERst 7|z At=E AJstn UCke
ZHO|M 2|27t QAT

CONFLICT OF INTEREST

There are no conflicts of interest to declare.

i
i
Ho
Mo
N
(@]
N
N
i
Ol
ot
m
ox
ﬁ
_9_
i)
~
2
H
r\l
_|0|I
ﬂ
o
nn
10
In
ox

I8
3

=

o

:)‘J:l
o

2 E Z ofol|of E=0f 7101 4 U= APl L=

REFERENCES

1) New and Emerging Respiratory Virus Threats Advisory Group. NERVTAG: Update note on variant B.1.1.7, 27 January
2021. https://www.gov.uk/government/publications/nervtag-update-note-on-variant-b117-27-january-2021

2) Korea Disease Control and Prevention Agency. Status and characteristics of the SARS-CoV-2 variant outbreak in the
Republic of Korea in January, 2022. PHWR 2022;15:505-10.

3) World Health Organization. Classification of Omicron (B.1.1.529): SARS-CoV-2 Variant of Concern. 2021. https://www.
who.int/news/item/26-11-2021-classification-of-omicron-(b.1.1.529)-sars-cov-2-variant-of-concern

4) GISAID. GISAID Bioinformatics Training at Queen’s University Belfast. 2022. https://www.gisaid.org

5) Korea Disease Control and Prevention Agency. SARS-CoV-2 variants. 202 1. https://www.kdca.go.kr/contents.es?mid=
220107020000

6) Korea Disease Control and Prevention Agency. The Omicron variant of COVID-19. 2021. https://ncv.kdca.go.kr/menu.
es?mid=a30101000000

7) Korea Disease Control and Prevention Agency. Current status of Omicron (B.1.1.529) variant emergence and plan for
surveillance-response. Korea Disease Control and Prevention Agency. 2021;14:3549-50 .

8) Mallapaty S. COVID-19: How Omicron overtook Delta in three charts. Nature NEWS 2022. https://www.nature.com/
articles/d41586-022-00632-3

9) Korea Disease Control and Prevention Agency, COVID-19 Omicron variant emergence of overseas cases and current
research trends. Korea Disease Control and Prevention Agency 2021;14:3762-7.

148 Copyright © 2022 Journal of Bacteriology and Virology



