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4 F WA 2 fif 5t T X 72 SARS-CoV-243 Bl 538 20Kk 12 D\
TPangolinlZ X 5 R EIT -7 (1) . ZDOFER,
gJEESN A I 7 v o (B1.1.529) 1XBN.1.3,
CH.1.1.1, CH.1.1.26, BA52, BE.1l.1, BF5,
BF.7.19.1, BQ.1.1, BQ.1.1.70, XBB.1.5.19, FL.1
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I OZER Y PRIHUAD D OIGBEREA E5F-4 B FTREMEDS
IRBEEINTEY, 70 OIS EN EA 5 IE6E
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TKYE6mbc30523#k (BQ.1.1) Tl A /31 7 EH460% H (2
KT 53 RUO3FHOHENTNHA (2 R AATH
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1. RITEI L ORBAIEAT I 72BN SARS-CoV-2 4y HfiRk

No 4 A H Pango Lineage Accession No fig#
1 TKYE6K50307 20224E9 BA.5.2 LC776708
2 TKYE6K50395 202249 7 BE.1.1 LC776709
3 TKYE6K50410 20224E9 H BA.5.2 LC776710

4 TKYE6K50411 20224£9 1 BA.5.2 LC776711
5 TKYE6K50682 20224£10H BA.5.2 LC776712 Friot Y151
6 TKYE6S25298 20224104 BA.5.2 LC776719 Frst &Y Bl
7 TKYE6S26272 20224111 BQ.1.1 LC776720
8 TKYE6S26273 20224E11H BN.1.3 LC776721
9 TKYmbc30523 2022412 XBB.1.5.19 LC776705

10 TKYE6K51237 2023414 BF.7.19.1 LC776713

11 TKYE6mbc32952 2023418 BE.5 LC776706

12 TKYE6mbc34162 2023418 BF.5 LC776704

13 TKYE6mbc34631 2023417 BQ.1.1.70 LC776707

14 TKYE6mbc34498 2023418 BF.7.19.1 LC776722

15 TKYE6mbc34662 2023418 BF.5 LC776703

16 TKYE6Kbm88189 2023411 FL.1 LC776715

17 TKYE6Kbm88261 202341 XBF LC776716

18 TKYE6mbc35710 2023424 CH.1.1.1 LC776717

19 TKYE6mbc35869 2023421 CH.1.1.26 LC776718

20 TKYE6K51364 202343 BA.5.2 LC776714
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1. rBERR OO SR AT AT
(a: SARS-CoV-2 &K, b: A7 U #E BA2/BAS ZfE, c: 47 1k XBB %)
Nextclade (httpsi/clades.nextvariants.org/) 1 CEK
IRILDSE [BIFRHT U 7o Bk 2 7 3.
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(z Ry AATDHAAG, T22942GAER) 2Kz k-

TN LKAT RV BRERNEE TWe, ZfICL - TE
Ba U 7RI 72 B8, [ABRIZNAGOK AR L 7o 5T B =
EDD, SEkREE AT SO OREE L TH D EEZD
ns.

B v X —TIT D BRKY — A T AL,
N460KZE L ABA 2R PBASRMN TR D Z & & F A
THRE, FA I v HARTRICRRRNRARIZER L
FHHRZREET S LIck, A7 a0 Rl REDFE
AZRERIAARE T H D . AREY — A T AREIC L -
THADA I 7 v U RRERFE D BIERBUZ DN TE=X Y
VT EATOTNDD. BRRY—A T AR DG -
RAEF X OWROFEM7e fH A IR T 572012 b, ARKO
SHERE AR ITEE L 72 D,

4. BRG] D Sy BERR

COVID-19 & M Fffoe R YL R 240 > & 4y Bl S 72 2 8%
(TKYE6K50682, TKYE6S25298) 122\ T4 OffhT
BT TR, &6 00 HBAS2RMICHI NN,
Wuhan-Hu-1#% (NC_045512.2) & [# L CTKYE6K50682
KR8 8214 T, TKYEGS25298FKK 73994 FT DAL RN H 1,
IR A3 BE S 7= BALB. 2SR AL IE D 48 B & T 73~ 76 & L
BLTEVEZLoEREAG LW (K2) . £/, Bk
Bt ETHLEBESNTVWABAS2RMIKE Y HE < DR
NEFBINTWHAHZ EoREnZ (1K3) .

FRHOUYLEE & T O fth BA5.2 Sk TR ZE Bk %
THARTZFER, TN TOMRT A/ 7 FEIRIC I B2 BN
ZEH L TE Do 7en’, FgeU B Clifio> BA.5.2 Rfidk

@TKYE6KS0307 |BA52 74 I

@TKYE6KS0410 |BAS2 73 |
@TKYECKS1364 |BAS2 76
@TKYE6KS0682 |BAS2 82

@TKYE6S25298 |BAS52 99

I EAY sequence

& Ll L C ORFlab @ nsp3 fEIEKICE RN Z U ME RN H - 7=

(F 3) . 6T, FEAMEICERT D7 I BERITR
moted, EHL50OKICH ORFla fHI O nspd HHE K
EALIC T1581IM AR L@ L TR b (K 4) .
T1581M ZE 5413 BA.2 Zfi° XBB & T b it & 73 & 5 73,
AENE BAS.2 ZAOHF THEHEEGL L TV DEEDA TR
L. nspd3 BEII AL T 0T 7T —F (Papain-
Like Protease, PLpro) & L COMREEZ AL, A A 71
77—+ (3C-like proteinase, Main Protease, Mpro) &
FRRIC T A VAL R B ORI ET 25—, HED
SIEHRPSICE#ET A 2 B F 201, SHICHR
RIEREWELA X —T o L EERIEIT S 19, &
JERIRIEDIE T TIL, BV HU RiZblzoTU A /L AR
BNIZEE Y, EMMOBRGIC I BRAZRML, gk
BEREOTRIER 221 EICHF T B2 0TS 17, 43
sz 26l bEZ < OERPEBRL W Ling, &
JEHGRED ) D B RN LHCGEM LTV D RPN H D,
ZOTIBSIMERGZD I HD 1 D>DOZER L LT nsp3 D
BEREZEAKIT K o T EDRIER D LN D EHI SR L T
WA RTREMEDSRIB STz, A 7 SEIR O BT HUA N S
DFERRETH D0, TeT T —BEROERIIA X —
T CRITEETHZ LD, 151 ARG Ok
THbHD.ZNHERITLDWEZALOFHMIC & HIZFEH
IR N BEART R TH D, £, VA NVAGEENAIHET
boloZ b, BEMERT L2 UVANAZELEL TV D
EEBWL, ZOXIREHOEREGT HRIC L - T
T2 TR ATREPURAEMR N E U B RIREME N B B 72, Rrfiiiige
BEBLIOEENODBESND VA N EHRT 2 0HE
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3. HENFEGLE Y R B 3 SARS-CoV-2 4 BfEkk O SR A fRAT
Nextclade (httpsi//clades.nextvariants.org/) (2 CERKR
# 3. BA.5.2 S oy ik o> SR HE S5 Ak
ZBFRIE Wuhan-Hu-1 (NC_045512.2) % FV 7=
ORF 5'UTR ORFlab
nsp3 nsp5
product protein nspl nsp2 ( papain-like nsp4 (3C-like nsp6
proteinase) proteinase)
TKYE6K50307 2 2 2 4 4 3 0
TKYE6K50410 2 1 2 4 4 3 1
TKYE6KS51364 2 1 1 6 4 3 0
Frive & e TKYEG6K50682 2 1 1 9 5 3 0
Ffot i ge 51 TKYE6S25298 2 1 3 10 4 4 2
ORF ORFlab
. . 3'-to-5'
product protein nsp7 nsp8 nsp9 nspl0 RdRp helicase exonuclease endoRNAse
TKYE6K50307 0 2 1 0 2 3 1 2
TKYE6K50410 0 2 1 0 2 2 1 2
TKYE6KS51364 0 2 1 0 2 3 1 2
Frfe i Y 1) TKYE6K50682 0 2 1 0 3 2 2 2
ot e 1) TKYE6S25298 0 2 1 1 6 5 3 2
ORF S ORF3a E M ORF6 ORF7a ORF7b ORF8
roduct protein spike ORF3a envelope membrane ORF6 ORF7a ORF7b ORF8
productp protein protein protein glycoprotein protein protein protein protein
TKYE6K50307 29 2 1 4 1 0 1 0
TKYE6K50410 29 2 1 4 1 0 1 0
TKYE6KS51364 30 2 0 4 1 0 1 0
Fre g pl TKYE6K50682 30 2 1 4 1 0 1 0
Frfge e il TKYE6S25298 31 5 2 4 1 0 1 0
ORF N ORF10 3UTR non-coding | e gy
region
roduct protein nucleocapsid ORF10
productp phosphoprotein protein
TKYE6K50307 6 0 0 2 74
TKYE6K50410 6 0 0 2 73
TKYE6K51364 6 0 2 2 76
Frivei g TKYEGK50682 7 1 0 2 82
Rifot e ) TKYE6S25298 7 0 0 2 99
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Genetic Analysis of SARS-CoV-2 Omicron Variants Isolated in Tokyo Using Next Generation Sequencer (NGS)
(September 2022 to March 2023)

Hiroyuki ASAKURA , Isao YOSHIDA ,Takushi FUIITWARA , Mamiyo KAWAKAMI , Akane NEGISHI , Hitoshi ITOH ,
Kenshiro KUROKI , Shota YOKOTA, Miyu KOIZUMI, Yurie KITAMURA , Maya ISOGAI , Yukinao HAYASHI,
Michiya HASEGAWA, Sachiko HARADA, Ryota KUMAGAI, Fumi KASUYA, Wakaba OKADA, Yu YAOITA , Arisa AMANO ,
Hirofumi MIYAKE, Mami NAGASHIMA, and Kenji SADAMASU
(Reviewed by Hayato EHARAP )

The novel coronavirus disease (COVID-19) caused by the Omicron strain, a sublineage of the novel coronavirus (SARS-CoV-2) that
emerged in December 2019, continues to emerge worldwide. Strains were isolated from COVID-19 patients infected with the Omicron
strain in Tokyo, mainly during the 7th (July-September 2022) and the 8th wave (November 2022-January 2023). Using next-generation
sequencing, our analysis showed that the 7th wave of patients with new coronavirus infections in Tokyo had the Omicron strain subline
BA.5,wheres the 8th wave of BA.2- and BA.5- derived strains and XBB lineage was isolated. Based on the phylogenetic tree and cultivar
analysis, the Omicron strain had increased infectivity and immune evasion ability for a period of time. In addition, we analyzed the strain
isolated from a patient hospitalized patient long-term for persistent infection with the Omicron strain, compared with the isolate at the

same time, the full length including the protease.

Keywords: SARS-CoV-2, COVID-19, isolated strain, omicron subvariants, next-generation sequencing, phylogenetic tree

analysis
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