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Fig. 1 Daily number of new SARS-CoV-2-infections in Japan, Aichi, and Nagoya (Feb-Oct, 2020).
The upper and lower graphs represent the cases reported in Japan and Aichi/Nagoya, respectively.
The stars indicate the cases at our hospital. The clades of the isolated samples are shown in the bot-
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Fig. 2 Maximum likelihood phylogenetic tree of SARS-CoV-2.
The viral sequences for samples from Japan and representative sequences reported from other countries are
used. Our determined sequences (closed circles) and the sequences reported from Tokyo or Kanagawa (clear
squares) are colored according to the sample collection period. Three major domestic clusters that contain re-
cently collected samples (Jun-Oct) are shown with colored backgrounds and arrows. On the right, the virus
names and the sample collection months deposited in GISAID and/or GenBank are denoted in the enlarged view

of the three clusters.
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Table 1 Unique synonymous and non-synonymous mutations in the sequences of our recent clusters
Coding region Nspl Nsp3 Nsp4 Nsp5 Nspl2 Spike Orf3a Nucleocapsid
Amino acid in reference L F S N P P A D Q P R G M
Residue Position 16 106 543 244 108 323 423 614 57 151 203 204 234
i* LT FT S N P L A G Q P K R I
(ii)* LT Fi P N S L v G Q L K R M
(iii)* Lt Ft S N P L A G H P K R M
* The cluster IDs that correspond to those shown in Fig. 2.
T Synonymous mutation.
PRI Nz —k, w0 6 oyl o~ YT EmE LRI L ELT, ARSI DI

FAY —THOLL T8I SNz, SHIERETRES
LT, INH 32D FAY =, T—FIXR=Z LD
AHEHROMRERY 2 5 E 3, M0 LT, 7T R8 —
BB LTz, L7225-> T, AE - EMHIENZTC
T o TUREDR 2 ¥ — 7 ic B vTid, HARENW
Tl SARS-CoV-2 23 H O #EIEN AL 2 Z T 72 @
LEZLND.

INODY FTRAY —THET 27 I ) AT % fRHT
L72&2% (Tablel), 7 5 A% — (i) Tix Nspl2
P323L B X OF Spike D614G, Nucleocapsid R203K/
G204R/M2341, 7 5 A% — (i) Tld Nsp3 S543P B
& Y Nspb P108S, Nspl2 P323L/A423V, Spike D614
G. Nucleocapsid P151L/R203K/G204R @ JE[6] 48
RO BNz, FEROMAEDEL, FHIAEORE
YN L B ole. EHLEAMT—IR—ZD
BN ZRE LA, 79 A5 — (i) BT
% 1 %) (GISAID EpiCoV #EPI_ISL_593712 %%, 8
HIZAH—ZA M7 ) 7 TR oAadHtishsi. L
L, €0, A—A 7)) 7 CTH—HEORY % bDY
AV ABFI DG SN Twiew, KR 2 EET 5 &,
BHEDBING2DODBIENT TAY — %KL
EIPNEA OBIRZAEANE 2 - TV 7z iEME % LR
5.

z =

EINIZ BT 5 SARS-CoV-2 O 5 F-EF I B i) & FF
BAEWS2ICL L9 &, SARS-CoV-2 7/ AELH| % fif
BrL7z RIFZETi, 2 R — 7 DRI, 551
B — 27 W L3870, clade GRIZIE T 5 ELH D
AICEHTHIRMEBZE L2, 2, 1KY —
7 Wt O BEG B BRI & D B ) BRI R AR PV A v
7RI L B RENE, 7 O SIS S DE T BB
FIHD T AV A D REGGRA DR S T 720 gk,
clade GR @7 A )V A DAZIFR D E W Re k2 &%
BAEMWICER 72 E 25N 5. clade GRDO™” A L
A DAEFEANRZALIZ DOV TIE, Ui clade 12358 L T
W% Spike D614G RO ERGMHZ H D H1EHH 5
WITHHIBUAND K22 J D ATEM 2SS S hvTn

AM34E5 H20H

clade GR OFeHIZ, F#IMEOMRERS) L3R, H
WHHD 7 A5 =% LTCw-ZLiZdh b, EN
ME O AV A BT RICER L72RE, 2020 4E 3
HTUH»5 10 H T E TORIFIZBT 5 PEHLHIBEAS
HolRHEDHEALTEY, X iA»LD
B AREFRDO Y A4 )V A DG AL S hTw
EEZONDL. 29 LMEME OBIESN 2 T A
F—IgrkiL, WU < EMHIRZ L 72585 E T b #lgE
ENTHEY, SARS-CoV-2 7/ AEH D HIH AT DO %
L H Lhzwv, 62, KETIE Orf8 S24L%,
I —1 v 3Tl Spike A222V¥, F—A + 51 7Tk
Spike SA7T7TN™ &\ 9 X 9 7 IS R B 70 28 S A s
WMEEINTWAD.

WIS, BRI OB HEL L7z, EHNIC
B EGe  ZFOHF I LT, LBETRINS
TR D T 4 VAT 7 AEFNE, W OBRD 7 4
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KT ARG O F A GET 5 2 L IEWEETH 5.
ENO 5T EFN B2 BT 2720125, 5%
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SARS-CoV-2 7/ &A1&, 1> RNA &7 A v ZIZHA~
7 ANV A FHAROZ R BB SIS, L
L, SRR gLk kY, MM
SARS-CoV-2 7/ ZIZiZIg % A L 722 R EH
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X, YA NVAOREEICEES S5, BN s
WA B EREEIE, Yy ARV TR SN orf8
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AR FETHM & N7z orf7a AS5 (nt : 27,556~27,640)
72 B SARS-CoV-2 D 1EBIZDWTIE, KREIZE
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giotensin converting enzyme 2, 7 Y ¥4 7YV UK
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KRG EF —7 (RBM : receptor-binding motif) J&
BIEIEZ RS AE LT h, EEEF—Z MY
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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) is the etiologic agent of coronavirus dis-
ease (COVID-19) which has spread rapidly worldwide to cause a global pandemic. The SARS-CoV-2 genome
shows a lower mutation rate than other RNA viruses. However, because of the ongoing rapid worldwide
transmission among humans, the genetic diversity of the SARS-CoV-2 genome has increased. In Japan, a
previous study suggested that the distinct viral clades L, S, G and GR of SARS-CoV-2 had been imported
from overseas and begun to circulate domestically by April 2020. However, little is known about molecular
epidemiology of SARS-CoV-2 since then, because of the lack of sufficient information on the viral genome se-
quence information in Japan. Herein, to probe the molecular epidemiological trends in Japan, we determined
the full genome sequences of SARS-CoV-2 (n=55) derived from patients admitted to our hospital and per-
formed a comparative analysis with domestic and international sequence information available from GISAID
and GenBank. The results showed that the dominant domestic genotypes, including our determined se-
quences, had shifted from clades S and L to clades G and GR, and dispersed widely during the first infection
peak period (March to April). In contrast, all the SARS-CoV-2 genotypes after May 2020 are highly clustered
as unique clade GR genotypes that are not detected outside Japan. This genetic clustering occurred during
the period under which restrictions were placed on overseas travel in Japan. Similar trends of viral geno-
type clustering have also been observed worldwide, with regional disparities. Under these circumstances,
we should adopt adequate preventive measures to prevent the viral genetic diversity from increasing, and
also further extend the molecular epidemiological survey of SARS-CoV-2 genotypes in Japan. These efforts
will aid in ensuring successful use of the novel vaccines and antiviral drugs in the near future.
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