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FREICBITAFH a7 A VADEY ) LAMEN (20234E6 A ~20244E5 1)

RE i, OHE 10 JuE Ak, ME
IZO VSIS
R OEMER HIR EERR, R 5

e, WA
Abe, BOK MoHRe, BEHE AR, %R
Ml ART, =E

3, ek AEEE A GSiEe, JRE s,
FR, A Ak, RERER
B3, REOEE, AT @S

H oA L AJEYYE  (COVID-19) 13201912 A I FETHIO THERR SN, ZNETICHZ S oFfilan v
A VA (SARS-CoV-2) ZEHKRA MR CHE Sz, 20230 HENE LI ICTAT L2 4 2 7 2 U #RlE, BA2R KN DM
Bz 1 X0 4B U XBBRM L BA2RF N HIRAE LZBA2SCRMIC KX HHEEN, BRMITEIHICEL L DHRKIC

ML TWD. HEE TIIARKY —~1 7 22 HIIZ,

SARS-CoV-2D 277 7 Mighr 23k L Cx 7=, Alnl,

202346 A 1 H 72 520244F5 A 31 H ORI KR o — 4 8 — (NGS) 128V 2,733k DR & 9k L 72752, 20234F11H
F CIEXBBAMDEGS. RN LR TH Y, 2023412 7> 5202445 £ TIEBA2.86RMMDINI D HRFE N T & 72 -
TV, BN TR SN 7-BA2.86RIEDAMMH AT Tk, IN.1, IN.1.1, IN.14D 7 L— K&, KP2, KP.3EBLUKP.3.3
DI L—FROREL2DIHGTDHIENTE, ZNTNEMCB O THHELSENGFE L. EOERELIY, 27/ A
fENT CHLRFED 32 MR BN EERT 5 2 L 1%, COVID-19DFRITIRIROFEMR R I H & & 2 b,

*—U—F: COVID-19, SARS-CoV-2, Kt —4 1 — (NGS) , HiR#H, RN

[ VR s B i

Ao vt A v AEYE (COVID-19) 1%, HET
20194F12 B I W) 8D CHERR =41, B IR R IR o 72
Do 2020fF 1 HICEN TR A O EE PR S TLLE,
202445 A & TIZ10[E D RGO I 4 8 1 I LA T AMHE L
TW5. Fflan (/L2 (SARS-CoV-2) 1%, Zh=
T < OEREP IR PTG SN TE D BHNTIE,
20214E4 HE D EAW TIET V7 7 BN FRAT L, [FI4E8 A b
DS TIET VA EBPWAT LI2Y. 51T, 202241 H
DIEE S T8I LIRRIEA 2 7 a0 VEERHIAIT L TN D,

20234E D EBOW LIKRICHIAT Lo A 2 7 v U BRIE, BAL2R
N OF I 212 X A U2 XBBR#M & BA2RM N HIR
A LTEBA2SORMMICKE S HFHEINY, S HICHRMITZE
< DR T FHRABTICHINL DEENTWD. £, I
SR EHERE (WHO) 1Z, SARS-CoV-209p M 4
DBLENBERMIEIZ DN TOGEEIT>TEY, 202446
H28H I CHEH T RX&E AL FLE (Variants Of Interest : VOI)
& LT, BA2B6RM EINIRMAFIE L TWNDY). I HIT,
BE N O B (Variants Under Monitoring : VUM) & L
T, JN.1.7, KP2, KP.3, IN.1.18, LB.ID5Z#MAIEE L
T 59.

VUMIZE E1 5 SRHITFRRH E THRE STV D2,
PR E T B LEART D 7k it — 4 v
P — (NGS) ICLBEY ) LMD SLETHD. £z,
BT NENTIIE BR ORI TR, BonEs T
54 & E B A 72 7 — % X — A T & 2 Global Initiative on

Sharing Avian Influenza Data (GISAID) (ZX8k7 5 Z &2
Lo R CHEE RS S, EEREEORE
O RABHARATIE T H EBEMIIEA STV d.

HRUELTIE, #BPN TSARS-CoV-223 Bk & 72 o 7= ik
DONGSIZ LB 4e5 ) Mgl z, EEZSRE 2 —58
FORMBAEME (FF) ICBVWTHEBLTWS. 4H
132023456 1 7> 52024485 H ITAT 2 1224 7 INRHNT O #t B
DEEF & RFMHRAT 21TV, #BP D SARS-CoV-275 Bk
12 LD TRATIRILZ SRR AT L= D T 97 5.
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20234F6 A 1 H 225202445 A31 H ORI, Y& v & —I1THilk
A SFUSARS-CoV-2B51 Ll S itk od 5 B, U 7L
H A LPCRIRENZ X 5 CHE 30T O M Bl L 7=
RNA71EZNGSEAT OFEE L7z, H 72 REMA R
BWT, FMIBICEFGIC L ONGSI#br &z 32 L, Y&
H—\Z7—% (FASTAY 7 A )L ET2IZFASTQY 7 A /L)
ELTEDLNTZ2,6620F & AT, 2,733 2 H7H D% 4
& L7 (202446 H27HEI(E) .

2. NGSf#tT

B ORI A BNGSD T A 75 ) —Z2ERL L,
R MY ERE L. T4 77 U —ii#XItokawa 5
DFENNE > T T- 72, Thb b, B DOSARS-CoV-
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APCREEW & L CHIME L= b D%, AMPure XP (N 7~
voea— & —) ZHWVTHER L, QlAseq FX DNA
Library Kit (QIAGEN) ZMAWTCT7 A4 77V —%{EH 7.
NGS#: & & L TMiSeq® ¥ A7 A (Illumina) F 72 1%
iSeq™ 100> A7 A (Illumina) ZfEH LCTE5 /) MM &
1To7-. 577 — ¥ |FUbuntu (Canonical Ltd.) T
Python7' 2 7' Z A0 &M H L TK VU — REKEIZFET D7
F A ~—HEFE Sy 2 B % L, CLC Genomics Workbench
(CLC bio) ZHWTEMR~O~ v B TIZLY arT
A ZEERL, N7 M ETo . SRR
Wuhan-Hu-1 (NCBI reference sequence: NC_045512.2) % ff
Wi, BohnEF OS5, BA2.86 R M DKM
(BA.2.86, BA2.86.1, IN.1, JN.1.1, JN.1.4, KP.2, KP.3,
KP3.3) #Z 0 L, MEGA-X % H \ 7231 B & 15
(Neighbor-Joinning,NJ) 92 X 2 RAMHRIT 217 - 72.

3. T EAT

FASTA WX IZ L2 7 7 4 v % T, Nextclade

(https://clades.nextstrain.org) TZ% BMEAT & BLFI D 7 4V
TAERWER L. 2V T 4 DIRNT—FERINLTZODS,
Bid 5% GISAID (https://www.gisaid.org) (28 &KL, KHES
IZ[EA OFEF T 5 Accession ID Off 525 1T 7=, BEki%,
GISAID O —FHEAE & T/ L& HRAEDOER 4 L7z,

R EEBE

1. FEEKD A B HE

422,733 DGISAID D HiR A FAIT L D HEFHRE R A &I
AT (D . B HOBREEITEDA20234:11 5 OT31F,
BZ 20236 H 0431 TH , HIZL v BRbiEiciEs o
SRR BHEENZ WA (202346~9H, 202441
~2H) X, ENENEHEIE L EI0HOBERNLNH L&
7252 LB, MHBOBINTEEROEINCL b0
Thb. £, HEHOGISAIDBGEEI, EHNOBER
B DKIS% 56D TV .

RSB RgEE K& 5% [BA2, BA.2.86,
BA.5, XBB, recombinant (XBB#%[&<) 1 (2433 L, A
BNZEF L2 (1) . XBBARMIZ20234F3 B 12 Ejiikk &
720, ZOH%ITH ETIONARBICHIEY £k L o7,
20234E12H L W BA2.86RHENXBBAM A LAV, 20244F5
AETomAMIZHIZY FifkE 72> TN5D.

2. XBB:RHFE DTS

XBB&ilE, BILIGRH (BA2.10RMDOH RHE) &
BM.I.LIGE# (BA2.75.3 %MD HERH) OFMELZ K TH
D, 2022F8HIZA » RCHIDTHA Sz, #WICE
WTCIE20224FE9 T S =141, e IR Ay 88N
L, 202343H 5118 ECTEIRKE 27,
XBBRHIE 1,803/ H S, 41FEFEO HRHEIC K E <
SEIN. b2 B ENTDIXEG.S. 1%

(EG.5. 1 IR#CPHKR# A 1) , XBB.L16R#H, &KW

TXBB.1.5%M TH 7=, 20234E5H1D~7H %, XBB.1.16
BN T E Ir o7z (K2) . XBB.1.92RMNHIRAE L2
EG.5. 155 £ BG5S 1. RMATH L v I Ligd, 7A~10
HETERTHoTe. ZDHEEGS11HRMMNBIRE LT
HKGR#E (FRICHK 3588 23107 L 0 BN LA, 20234
11H ~20244F3 H £ T & 2o 72, 20244F4 H LI,
XBBAMIIMHH Sz 7p oz,

EG.5%%01%, 202348 H9HIZWHOIZ L Y VONZIEIE &
N Z & nd, HRMITHAT L TR ERN T bk
TLTWEZ ENbhroTz. BN TIREIIT, 202344
350 (8H MAIHLIARID) ICEREEREE G- OBE
WEBMTOIATE =27 22 =D, ZoZinb, =
OBHIZRE L EZ M EN TWREEGSIRZHE LW
EGS5.1L.IRKD, HOWDOERER T A NVA LBz b,

3. BA2.86RFEDEHTHER

BA.2.86 /I, 1WEITWE SITZBA2RM N B AN
AT B URTEIZ0UEOT I ) REREET HBA2K
MOHARE T, 2023FTHICA AT )& T v~—7 TH
BERTY. E51Z, BA2SGRHEMND AL 7 Z Xy
BT LA55SE B A M6 45 L 7o i /8 T 2 INLLRFEA 0 H
WM THE Sz WHOIE, 20234E8 A 17 H I
BA.2.86R %%, 2023412 18 HIZIN.1 R #t &2 VOIIZHR &
L7=9.

BA.2.86 R ALILTORM AR E 4, SIFEHD MRHIZ K E
<HmEEn. kbZ <M ENTEOFINRRE, K
TINLARHE L OINLIRK (KPRH) Tholz. F
72, VUM [ZHEE STV D SRR PLIE, IN.1.7
RA220F, KP.2RHA204:, KPIRAAI91:, IN.1.18
RN, LBIRHN M TH -7z,

BA.2.865A 1T, 202348 H ICHBN THJH CGISAIDIZ %
gksh (EPLISL 18233521) , ZAUAEMNICHWTHY)
O TGISAIDIZR G SN MK Th - 7. £D%, INIER
A HIZEN THID TR Sz &I L Tun E,
202442 H £ THWATO EW & e o7 (X3) . KPR#HLIT
202442 A IZHN THIO TRt &%, 4H E5SHI3HFIC
KP.3BMMEN & 2> Tz (1) .

BA.2.86 R THIE N Z - 72656 (N.1, IN.1.1,
JN.1.4, KP.2, KP.3, KP.3.3) O#WNMHEE & Sk
EHWT, BB 21T o 7=, ZORE, {EHICE
DTSR R DSBS R R U 7 7 A % —ITJE L,
HESMEE & OBEMEDS R X 3u7= (X14) . R, N,
JN.I.1, IN.140D 7 L— K&, KP2, KP3E LUKP.33D
7 L—ROREZL220 0Tz, 72, KP3R# L
KP33 %R MITHR#H ETIZR L7 L—RIZE L.
KP.3.3%/%00%, #ANTII4A (2 sz, 571269
2L TWDRMTHD. KP.33RMOGISAIDE
BD55%M AARDREEKRETH Y, GISAIDIZHID THGE S
7-# (EPI_ISL 19214713) L HADEEKETHDH Z &
2D, KPIRHAENTER LIZHER, Bzl
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4. BA2G% M, BASRME, recombinant® fRHTRE R

BA2.86 %M & bR < BA2RMIL, 20224:4~6 12 i T
BHo 721900, 202248 7 LIKRIIBA 2.75 R K8 A3 Mg i
SHITWIZD, 202399 H % % IEN Cldf it S 47z <
7podc. BASHERMIL, 2022427 ~202342 7 F T
THhoTon), ZOBHBHEBITHIR L202349 A % K%
MATITRB E N7 oz,

XBB%#%t % & < recombinant  GRLAHL 2 &) 1%, 8%#94
R ENTZ. 20 9 HXDQARFN61{ T64.9%% 5
T /2. XDQA#IX, BA2.86.1% M & FL.15.1.1 & #%

(XBB.1.9.1DHLR#T) DALAHEZ KT, GISAIDIZH]H T
BERSNT-DIT2023FE 1A DA ¥V A TH 5. N TIX

o A W, 75,2024
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202441 HIZRIO TR &AL, O3 A ~5HITHhIT TH
IMETIZSH YV, BA2.B6RAMICK CEIK E > TV D
(#£1) . XDQAMITHIE, XDQ, XDQ.1, XDQ.1.1,
XDQ.2, XDQ.3D5FHEHD A A GISAIDIZ Bk ST
5. #BATIE, XDQZ3M0f:, XDQ.172347F, XDQ.1.17%4
R &7z, GISAIDIZ B &k STV A XDQD 2 R
DL, HARDBEMENSENL # HDTNDH T Lnb,
XDQAMILE N TLERAKET 7228 HIRIT LT 5 AfHEME:

NdH5.

F 1. HUHEN TR S 7o A2 Bk o A B (2023 4F 6 H ~2024 42 5 H)

. ; . 20234 20244 -
AR | HDREE - SRR oAl 70 sAl 9i 1Al 1Al w2A| 1Al 28] A7 el sal O

BA.2.3.20 (FV.D) 0 2 1 0 0 0 0 0 0 0 0 0 3

BA.2.75 22 12 12 8 0 0 0 0 0 0 0 0 54

IN.1 (BA.2.86.1%50) 0 0 0 0 0 2 30 77 71 29 9 2 220

IN.1.1 0 0 0 0 1 3 14 25 9 1 1 3 57

IN.1.4 0 0 0 0 0 1 14 48 40 17 4 0 124

IN.1.7 0 0 0 0 0 0 1 1 9 7 2 2 22
INLLILIR#E (KP.1) 0 0 0 0 0 0 0 0 0 5 3 3 11

BA2 [IN.LILLA# (KP.2) 0 0 0 0 0 0 0 0 1 4 7 8 20
IN.LIL1R#HE (KP.3) 0 0 0 0 0 0 0 0 0 2 14 75 9]
IN.LILIR#HE (KP.4) 0 0 0 0 0 0 0 0 0 0 1 0 1
INLLILLR#E (KP.5) 0 0 0 0 0 0 0 0 1 0 0 0 1
IN.1.18 0 0 0 0 0 0 0 3 5 4 2 0 14

INL IR #HEZ DAl 0 0 0 0 0 3 10 36 27 20 22 8 126
INRAEE DA 0 0 1 4 0 1 13 17 18 3 0 0 57
BA.2.86% Dt 0 0 0 1 1 2 6 7 3 4 0 0 24

BA.5 |CK, BQ. FQ% 3 4 3 1 0 0 0 0 0 0 0 0 11
XBB.1.5 59 34 36 52 23 9 6 6 4 0 0 0 229
XBB.1.9.1 (FL) 63 37 27 15 10 0 0 1 1 0 0 0 154
XBB.1.9.2 3 5 1 6 3 0 0 0 0 0 0 0 18

EG.5.1 (XBB.1.9.2.5.1) 12 28 68 50 19 2 3 1 0 0 0 0 183
EG.5.1.1 6 38 62 58 37 8 8 9 0 0 0 0 226
EG.5.1.1 (HK.1) 0 0 1 0 0 0 1 2 2 1 0 0 7

XBB  |EG.5.1.1 (HK.2) 0 0 0 0 0 1 2 5 0 0 0 0 8
EG.5.1.1 (HK.3) 0 0 2 28 37 29 34 30 12 1 0 0 173
EG.5.1.1 (HKZ D) 0 0 2 0 4 0 0 0 0 0 0 0 6

EGH #t % DAl 32 33 21 38 22 9 21 15 4 1 0 0 196
XBB.1.16 128 66 51 30 7 2 2 1 0 0 0 0 287
XBB.2.3 63 50 32 24 3 1 1 1 0 0 0 0 175

XBBZ DA 34 31 37 29 10 0 0 0 0 0 0 0 141

XBC 0 0 1 3 1 0 0 0 0 0 0 0 5

XBL 5 2 0 0 0 0 0 0 0 0 0 0 7

XCF 1 0 0 0 0 0 0 0 0 0 0 0 1
recombi |XDD 0 0 0 0 0 0 1 3 3 1 0 0 8
nant  |XDK 0 0 0 0 0 0 0 0 1 1 0 0 2
XDQ 0 0 0 0 0 0 0 1 0 22 25 13 61

XDS 0 0 0 0 0 0 0 0 0 1 3 2 6

XDV 0 0 0 0 0 0 0 0 0 0 0 4 4

AN A E 431 342 358 347 178 73 167 289 211 124 93 120 2,733

PR A Bk 58811 82641 9,748! 7,645 3,383 20920 2831| 4,795 37430 27758 1,398 1,120 53,658
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Whole-Genome Sequencing Analysis of SARS-CoV-2 in Tokyo (June 2023-May 2024)

Akane NEGISHI?, Hitoshi ITO?, Kaori KUZAWA?, Wakaba OKADA?, Fumi KASUYAP, Yurie KITAMURA?,
Yukinao HAYASHI?, Sachiko HARADA?, Ryota KUMAGAI?, Arisa AMANO?, Kenshiro KUROKI?, Shota YOKOTA?,
Maya ISOGAI?, Hiroyuki ASAKURA?, Yuu YAOITA?, Miyu KOIZUMI?, Naoya IWASAKI?, Satoru AKASE?,
Kumiko TAKAHASHI?, Hirofumi MIYAKEP, Mami NAGASHIMA?, and Kenji SADAMASU®

Many variants of the coronavirus disease 2019 (COVID-19), which first occurred in China in December 2019, have been reported
worldwide. The Omicron strains that have been prevalent since the 9th wave in 2023 are broadly classified into the XBB lineage, which
arose from the recombination within the BA.2 lineage, and the BA.2.86 lineage, which mutated from the BA.2 lineage, with each variant
having been further classified into several sublineages. To investigate and classify the severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) sublineages in Tokyo, whole-genome analysis via next-generation sequencing (NGS) has been performed. In this study,
2,733 SARS-CoV-2 genome data were analyzed between June 1, 2023, and May 31, 2024, subsequently aggregating the results. From
March 2023 to November 2023, EG.5.1 of the XBB strain was dominant. From December 2023 to May 2024, JN.1 of the BA.2.86 strains
was dominant. The BA.2.86 strain detected in Tokyo was classified into JN.1, JN.1.1, JN.1.4, KP.2, KP.3, and KP.3.3 lineages, which
are similar to overseas variants. Based on these results, the surveillance in sublineage classification using next- generation sequencer

analysis is believed to be useful for understanding the COVID-19 epidemic situation in detail.

Keywords: COVID-19, SARS-CoV-2, next-generation sequencing (NGS), sublineage, phylogenetic tree analysis
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