NS 2ASAATALE, 353 pp. 37~44(2022)
Journal of GBIHE, Vol. 35, pp. 37~44(2022)

S5X ZELH9 ZICHHAL S0[Al]| Ho| S 24

HPEZ - MOl MR - AIKIR - KIS - ZIARE - O1FY

Hio |2 AR AL}
Characterization of COVID-19 Diagnosis Genetic Mutation in Gyeongbuk Region

J. J. Park, S. I. Park, Y. J. Park, J. Y. Shin, S. K. Cha, S. R. Kim and C. I. Lee

Viral Disease Division

Abstract

In order to analyze the differences between the results of coronavirus disease 2019 (COVID-19) genomic
diagnosis in Gyeongbuk region, we performed full length genome analysis of severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2) used by lon Torrent Genexus Integrated Sequencer and dedicated
anaysis program. Full-length genomic sequence information of the SARS-CoV-2 was obtained from
specimen of 24 confirmed cases of COVID-19. As a result of the analysis, the Omicron sub-lineages were
BA.1.1 (n=8), BA.2 (n=10), BA.2.3 (n=4), BA.2.3.12(n=1) and BA.2.65(n=1). In detail, R61C or R61H
were confirmed in the E gene, and L142W, P141L and 166-178 nucleotide deletions were detected in the
ORF1ab NSP3 region. These results suggest that the detailed lineage and genetic mutations of SARS-CoV-2

using whole genome sequencing may be used to improve molecular diagnosis for COVID-19.

Key Words : COVID-19, SARS-CoV-2, Whole Genome Sequencing, Omicron variants, Real-time RT- PCR

S upo| . ISR NXIE - AHZ - PARE 01EY 37



Azl ATAFT-19(ZE2H9) A Al
A ikt fr3o] A7) skEE A vhekE #-14
Al&2] Wol npolgaEo] Fdstar vk Al
A7) (WHO) = 7} ol vlo]g]| AE2] vhAl
At gerAd nAE 9F 5= kst
ZFQ Wo|(Variant of concern, VOC) & 7]}
o] (Variant of interest, VOI) & ¥5-3}aL ©]
g F717 0% Y| EstaL kY
Q Wol= Aupey b S oo B

o %

e =

wah stelen, Wiy 371 ::zt o
_Z_
K=

»
l'fU SLII

]
<)
A Fe] fEd Xﬁ}ﬂ geld ty_o]i Zé-‘ﬂ%ﬂr.
2020 12g0l &okel wef, 2021 1€ 7wt
2021 5¢ 9e}, 2021d 1190l Qu] = o]
8 Wol2 AAHYIL, AAE evaEvte] |
A 3 A
VOC) Waell 3o gleh!?

enAEE A AAIAoRE AujAQl Hol&
2022d ©o]3 GISAID(Global Initiative on
Sharing All Influenza Data) ol 35+ v}o]
21222] 98% o5 AHA8kaL vk erAE L]
T3 Aa7E A& E 3 u A2 Hol Yol
Lo oeFst aF9) wol7h v A BALS= 140
A, BA.4E 2070, BA.2&= 172709 Al A%
(sublineages) & & A&F HUtH(22.109) >

2198 A AAQI SARS-CoV-2
(Severe acute respiratory syndrome coronavirus
2)& o ©rd7bEe] RNA vlo]#{ A2, DNA
Hho]# 2 57 b)) vla

F© WMol (currently circulating

A Ee NER Hol

38 zu=coAszaz

ol 7hsstth FAA 2 A7]= =k 30 kbel
i1, 5 o e 2/3 JEE A5k ORF1
FAA= ppla®) pplab Al &4 chekw) 2
%= ORF la
¢} ORF 1b% X3etal glom, B3y 5 16
7} e Bzl A (NSP 1~16) 2 #ag ) 1
WX] 1/39] 2 R= 6719) BEHA (accessory
proteins) ¥} 2~3}o] = @A (spike protein, S),
- ohlE] (membrane protein M), 213 (envelope,
BE), 742X = (nucleocapsid, N) 2] +%
G AE ks skatal ek
S FEU9 A S W)
57 =& AN JAA FRE LA
(Real—time RT—PCR) 7|§¢] == o] §
glom 271 o)A <] SARS—CoV—2
AAE AEohs A AR RS
il ‘er/}. Ao oFERb A 9] $7HE W
AHAZHAR 718F A AL A2 -
ZUH9 AW Bl 2] 2 BE" ORF1b 59
9] RdRp (RNA—dependent RNA polymerase),
E,N gene & 34 A= A e sto] &3t
3 9o PCR T%% 98] 24 fa4 &
o] F-9Jo] Ag3l= primer?] A7 AL A%

AP Aol & uelt,
F4 9 A 5
A

(replicase polyproteins) & ¥4

oo S

(I O -
K

S

o
:{l:]_

° do o
SO

KU

=]
RN

SARS—CoV—-2 244 >
St Al ES AFEES A9 14 R AEEk
(Ct value) o] &7 W&ol Al vzt gho= 7]

AN
ZE= 7401 ?g_u};ﬂo]bl- ﬂ—} BEA e AN



/

SX|% A2LHO FERIAL SOIAR HO| 54 24 /

Qolel] that A1 B4 Bafo] o5 4
BRAE LA saA S

2.1. AZLH 9 XX} HA|
2022 29~49 For mRU9 gt

2.2. AZLH9 ZITh ZAL

gt g 7}7ke) A 1404 QlAamp Viral
RNA Kit (QIAGEN) il AIA| g g+ o] whe} 4t
F=% ¥ PCR VM9 FP o2 AMGHIT 3%
L9 ek HAk=s 2okA §7FE v Real—
time RT—PCR7I" ¢] =W 270 A ZAF AlE2
QuantStudiob System (Thermo Fisher Scientific)
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oAt} olellA R gk 9rd 2 LA
oA Fx3 178 (1~10%) -2 ORFlab F314}<]
Ct a2 v]A] E 827t S35 2] A Ct
#hol AAHA SV 3, S el A Ehalgt 3
§(11~13%)& ORFlab FAA7} SH =X ¢
A #4715 (Cut—off 38) Ct gtk =4 1}
Ebsteh 39 Al 92 AAF AT F ARE Al A
W o 2 A 3-d4Q1 ORFlab%}t E f-d4Fe]
Ct @kl HIZBEAYE -3 4ke] Ct ghel 1~2 74

=2, F9TolA] R
9} XA, AEmTolA] Rk 7 19 (14~
24%)2 E 22 thd] ORFlab -39 Ct

3.2. &2 ¥0| PCR &A}

FZU19 5o] F2F F-2121 N gene ¥} spike
G2 S 53l S genedl] EAER= WOl
HO(N501Y, K417N, E484K, P681R, E484A,
L452R, T547K) ¢ PCR 5% -5l wje} F2

Table 1. Characteristics of Ct values of SARS—CoV—2 in Gyeongbuk region

A kit (Value of Ct)

Bkit (Value of Ct)

No Date Region Age Sex Characteristics
ORFlab E RdRp E

1 2.22. GW 65 F 18.08 - 17.18 17.10

2 3. 4. GW 55 M 23.1 34.31 16.94 18.88

3 3. 8. GW 56 M 23.68 31.37 21.01 20.14

4 3.8 Gw 43 F 2052 26.58 17.80 16.83 Not detected

5 3.10. GW 41 F 20.05 28.65 14.86 14.47 orchevI;Tue

6 3.10. GW 9 E 21.24 31.23 16.93 16.90 eronsemont of E
7 3.11. GW 47 M 19.96 32.42 14.96 15.16 genc

8 3.13. GW 55 M 20.45 36.04 15.97 16.58

9 3.26. GW 87 F 17.77 25.04 15.62 16.39

10 4. 4. PH 53 M 21.68 - 18.92 19.21

11 3.28. Us 12 M - 20.06 15.20 15.19

12 3.28. us 14 M 38.23 19.01 14.06 14.18 Not detected ORF1ab
13 3.28. us 14 F 38.14 18.91 14.12 13.98

14 3.20. GW 38 F 19.15 16.61 14.92 15.50

15 3.20 GW 10 M 19.07 16.71 15.13 15.97

16 3.20. GW 2 M 22.96 20.30 17.69 18.49

17 3.23. GW 39 M 22.06 19.11 16.01 16.35

18 3.93. o)) 39 F 19.36 16.46 1456 15.43 ORF1ab

19 4.1 PII 64 M 22.83 20.21 15.96 16.93 Ct value increased

compared to

20 4.4, GW 20 F 26.76 24.43 19.53 20.38 E gene

21 4.16. GW 38 F 22.66 20.22 16.04 16.72

22 4.16. GW 9 M 24.53 21.98 17.95 18.77

23 4.20. GW 50 M 24.94 21.84 17.59 18.18

24 4.95. GW 47 F 19.09 16.79 14.82 15.12

#Ct; cycle threshold, —; not detected, GW; Gunwi—gun, PH; Pohang city, CD; Cheongdo—gun, US; Uiseong—gun.
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Ho] 5% (Qu A& BA.17} BA.2, &3}, e} 2022\ 2~49 E¢F AEA A= on|gE
%‘E}, 7wl o)) S 4 AEsk om, 4 Ay AF-wo]l BA.1 A% BA.2 Al%o] FA9
T on 32 BA.1(K417N, E484A, T547K el AL Folatadth Aok AAFEo| Al o

+%) B2 ovAE BA2(K4LTN, E484A 5 3l #lo] Al %S ©r|aE BA.1.1°] 8%,
&) o= Gl A (A vAIA). 22k Al BA2 10, BA.2.39] 4%, BA.2.659} BA.2.3.12
FAEN W #HE w2 A a2 o] 2tz 17 &<l (Pangolin version 4.1.3) ¥ 3|
HE wetel Adet. o} f-% G4 4 A, ORFlab 444

Ct 23 vl Al E F-3 27 555 A kA Ct
ol AAsA St FHoAE= Eolxgow
FRUY19 AFAFAA FR B8 Fao R61C Hol (1 BA.2.3, 1011 BA.2.65) 9} R61H

3.3. =M =4

Table 2. Distribution of SARS—CoV—2 varints and main amino acid mutations

Main amino acid mutations

No.  GISAID Pango
Lineage E gene NSP3
1 BA.2.3 TYI, R61C T241, GA89S
2 BA.1.1
3 BA.1.1
4 BA.1.1
2 gi:ﬂ TYI, R61H K38R, S1265del, 12661, A1892T
7 BA.1.1
8 BA.1.1
9 BA.1.1
10 BA.2.65 TYI, R61C T241, G489S
11 BA.2.3
12 BA.2.3 TY1 T241, 166—178 del, G489S
13 BA.2.3
14 GRA BA.2
15 BA.2 T241, L142W, G171V, G489S
16 BA.2
17 BA.2 T241, L142W, G489S
_ TYI
18 A2 T241, F25L, E26N, D28M, E20K, R30G, I31L, D321, V34Y, N36M, E37R, K38del,
: C39del, Y42L, T43P, V441, E45Q, GA7N, T48S, L142W, G171V, G489S
19 BA.2.3.12 T241, P141L, G489S
20 BA.2
21 BA.2
22 BA.2 TYI T241, L142W, G171V, G489S
23 BA.2
24 BA.2

*

GISAID; Global Initiative on Sharing Avian Influenza Data

A; Alanine C; Cysteine D; Aspartic acid E; Glutamic acid F; Phenylalanine G; Glycine H; Histidine I; Isoleucine K; Lysine
L; Leucine M; Methionine N; Asparagine P; Proline Q; Glutamine R; Arginine S; Serine T; Threonine V; Valine W; Tryptophan
Y; Tyrosine del; deletion NSP3; The multi—domain Non structural protein 3
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