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Dynamics and prediction of epidemics for norovirus in watersheds.
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A method was developed for the efficient collection of viruses in water and
air using dried sponges as filters. The results of the determination of norovirus concentrations in
terrestrial, river and marine areas using this method suggest that the presence of noroviruses that
entered rivers without being treated at sewage treatment plants may be causing contamination of
river water and oysters. Furthermore, the estimation of norovirus concentrations in river to marine
areas by simulation using a three-dimensional environmental fluid model (Fantom Refined) suggested
that the load in river water was underestimated due to contamination from treated water, and that
actual contamination in marine areas was likely to be more widespread.

DNA/ZRNA DNA



B X C—19, F—19—1, Z—19 (@)

1. BRSO 5

/ 8 7 A /LA (Human norovirus ; HuNoV) 2 X 2 & DG BIBR OFATIE, BRI D
FREODHMEAEZMBART SR EERET L ENFERDO—D>THD. IF~DEYRE, BiFk
BE D HHEH S U72 HuNoV 23, TR P 24 LT, X ~ERT H2REN RIS TH
5. HuNoV (28T D5 A0 b A~DBLRIEI DWW THIZNFE TEL OBFNRINTWHDE L DD,
PRI DR - AKHFIZI T 28R L OVEM (FRCIEIRAEMED K H) 2B 52FHA =X 1
IR TH 5.

2. MIEEOHB

(1) KB IOKEF TO HuNoV ZZhRANTEIT 2 FiEEZRB T L 2B, A VA
RIS DFEM & U CTHRICER L. W2 KT, RRDOMEREF O 7 A LA &AL HE72 3
e U THREEERTT .

(2) BEE A~ |~ O BREEPICI1T 5 HuNoV OBIEEHNE A A & L7-/K - KFEW D HuNoV
BEOT=X) 7L LT, FTKRKULUBBAZ LSS LZEUESEICEBIT 5, HuNoV OREFIRE &
X ~OERICEHT LW EEIT- 7.

(3) HAHLEW &)l YESIZRBIT AWMENY R 2 L—3 g U EALAES DR T S IR RIS
17T HuNoV DEIREMENT 2 M9 % Z & T, HuNoV JifTFHIET /L OBERICE L T, BREf
\Z31F 5 HuNoV DOFFZEMZLZA LN THZ 2B ET 5.

3. WD L
(D MR K KPP O T A N ZDRMGEHEE, TKBGARK D REZEEDN & 2 )1 # I BV TR 4
RIET 52 & TITo7z. 24 R & 72 WERRTRE U 72 i 2 )R 72 U ClElR U723kt 4, BB B
5D, F 7213 Promega £ Viral RNA/DNA Concentration and Extraction Kits for Wastewater (Direct
Capture 15) X W it 217> 7. B 6N 72EWH O HuNoV Gl OE&(E & RT-PCR)IZ L 0 FF
fili L 7.

KEFOTANAERERELZ B0 L LZZRY T AERFEORG E LT, sty
5 3FMHOGNY T T~ A 7ua B2 a VAV RAar oy b, alt ) A~vA 708,
H 7 4 V& —A1 1 i : Bobcat)D %, VA NLAORAE LTI RY—LEHAN L —P—%
HENEE LITo70. £z, RSN TWEHAT 4 v Ry 75— L ARAFFRTR% L=
A NEBIFRIAY 7T — ISR ERE L b O L O E, VR Y —AE AR L ——%RERIC
gL, ZOMRIE A ER RT-PCR TRIET S L7z

(2) BUBHREUZL, IO 2 2350 FARLES; (A bt % —, Bkt ¥ —i JOMLEDK
DR TH HREE D 5 i (StA~StE) T, 2022 4£ 6 H~2023 4 8 A28 17 147272 (K
=-1). T/KUHESG TIZTTARBEAK (80 mL) B ILOMLELK (1 L), fEE)IITIEmIAK (1L) 2E
L7z, 202249 H~2023 48 ADFE—fAERIZIX, WHEMD StEIZAERTLH~Hx 5 FE
X 10 EAERAE) ZEREL7E. SRER D O U A VAR O « L, WA TKIL Direct
capture % (Promega), MLHE/KIS K ONIIZKIZIZEMIEMBAE D, ¥R 51 1SO15216-
1:2017(E) 2D 21 T1T > 7=, Maxwell®RSC (Promega) | - T S 7= KRS RUBEY) (2 31T
% HuNoV GII O % F & RT-PCR )2 L 0 34 L7=.

(3) HuNoV D BIEMITIZIZ, 3 WILHAEEF LD ®
Fantom Refined & fH\\7=. = OFF UL, W, HEEK /e I

L OTNES £ WIS 3 KIEHIIC — AT AT AE s s SR | mEA KA
$. St.C

Thn. tEHML Eo#E2ZE L 2 FAHs0 g BRe
TN % Ir, 2 bz v 2 — 2 6 Jiifi £ 4% HuNoV GII .
DEENE VM 202341 H1H~2 H18H) LiE
FEMEWIIE (2023 453 A 3 H~4 A 26 H) Z®#E
L, &AIO 14 ARIEBIEMR & Lz, WA - BERSA:
B L TiE, StA OfJIlk & &bt v & —DLEiK Fa

i

N

® HuNoV GIT I fE 4 -2, B-1 \oRT 2H BRI 51F e
% HuNoV GII J £ O B REMRHT % F2HE L 7- . o TokMEE
|
4. WFFERUE Liirrdyg g Qm

(1) {HAKIZIRE L 7= O ) 5> 5 HuNoV Gl &
FENER SN, RIERMARV 72 RHOERE? D,  mo sthEgBoh s & O Es



XV EEED HuNoV Gl IBENERE SN
7o UA VATV T, REREMIC
JGLTCEBL W Z R sn (K
-2). F 7=, Directcapture %2 L - CTHEEEH
H SN 72 EHERICE 1T D HuNoV GI B E N
LEmnot-.

TR EMEIC L D RO A VA%
Big L=V Ry —2E A b L —H—D[aIY
FEHLIL, Bobecat(02%)>=2 U A Y A~z
X7 1(0.00182%) > U AU XA~ A 7 1
(0.00019%) DA TREUX N m o> 7=, BHFE
L 7o 3 1% 2(@ W% 5 1ME)IZ Bobeat O 7 1 /L
H—FfFEHLY RN —2FEHABNL—H—
ZA U725 R CIE, AR 0.45% & X
D EWEIEN G LI, ABFE TR L
RIEOBIME R I, £, 2
HEORIEHGAEM | - 35 21 7, R
2 B X A NTB THIE B IR
PRERAL, VARY—2FHA ML —F—DH|
WEFEELZ. VRY—2EHARL—HP—
ORI, IR 2 (R 2 LT
ETRLEWVI ARSI, BRI
O ANVADENIZAZToH 5 AIRENE
NrEn (K-3).

(2) TRAT/ARHP D GI IS, K
O RNRERER CESATEINE

12000

X m Directcapturei®

10000 A

i B » BT R
#
OE
$g
=R
I =

e

24B%F8 720508
RERR
X-2 yEARIZ351F % HuNoV GI

2.00 ;
— i 1.36
§Lw
B 1.00 -
=
Bl o.50 o %

0.1
omw—. -
BOBCAT  Ei{E#82 &S/E#1  E/EMH2

(F1058—) (&)

(%)

K-3 KRHDV R —LEHARL—F—0D

EITES

HuNoV %z &1 H R A OEREIN & —8 L, TOEHTHREBELI ETL TV (A
-4). BT, REEZ TKBARICE > THIEL, B83tLELaIcZomrm<, +1 HoRE

BEHEROLARICHEAL (R?=0.55),

BIGRIAT 2 Bk L2 vleetE D & o 7. ALK

O GILEEE, FARMAKICHS, BEH & RZ 0K 3 Log DENSHER IZ. WHEKF O GII
1%, A TKPORENS EFT542 (2023 4F 1 AL O EEIN, FA~OKGERR S
7= ALBROK B0 1 _EFR D St.A <2 StB 225 b GII 28 B S AL, b o 2 345 P HE K <o 1 /L B

JVIRA RO G IBYATT AR EN T, JBLKRGRE 0 Fo St.C<° St.D 1%, bt %
—DOAMIZ I Y GILREED Ryl al & e ~EN3 2 23 fesd S vz, WK o Gl
(S R 715 = i N ) B b /RN % 5 RVA 5 A e 2 W= Sl e QL2 7A = ¥ (N RO s B DAY o R
7273, a0 StE TIXMEROZE L WARGIRIC L 0 EERARMGORE N L -7 (EEK=

317 388EH . B0 5 0 GII OB HRIT
FRZELTEL, EERLREITL
Flom <, fOREHEF & [FEEOE R
NHER S (B-5). L2»L, 5T
X, StE T GIl BNEEINZWHAT
b, EREMEICIVBRE EESRLTH
7.

(3) Fantom Refined | X 9 &8 L7~
HuNoV & & SEHIME % ik L 7= 5 5
ZB-6 (2R, AHEUKFOR A B o
StB Ti, FHEMIMEAL L CRHMtid
HE, EREMEAEMRISHERL TV,
L2L, 2 H 16 HOERMEIZH LTK
MR B/ Nl L7, Z oMicsiT 5
St.B D EHfEIL 2088copies/L TH 1,
FIRICAZET D StA LV EL, ¥ =
L—3 g U CEETE CWRWAREZ
B StA, B FICFEELIZT-D EE
ZBHiL5H. FHO St.C TiX, ROt
A5 OVERATTNARENT H 14 H~
2 H 23 HCKIEIZE/NGEG L7z, WA
GIL 2 X & 2 $n e 7 17 CF 0 2
X0, $hE—HOT7 T v A%
Z T2, EEITKEA T CAm AR E
<, IR 2/ NG L 7o ATREMEDN 8 5 .

J10M ) e mppsman r60 &
8 — SESBHTY- B ABES =<
=3 1 -O-HuNoV GIIRE et
Egox (REEH-&FD L 40 ﬁ
# ong] "
e 107C -
5 H.LOQ (375 copies/L) A’\ 20 B
>2.0><7 .
2 1076 JI ﬁ 8
= |
T o 0o X
I O OOUOOooomnn om@o@m oo 8
SRS s e I i
T @ o re Sramem mm oo @ w5
20224F ——— 20234

-4 FAMAKIZE T S HuNoV GII L

5,000 HRHHE 100

s/g)

elkE
-O- HuNoV GIIREE

[

4,000

HuNoV GII=EE (copi
Noow
o o
8 8

B [} o]

o o o

B -ERE (%)

Ly
[=]
=]
=]
N
=1

=}

m m

= I =

mmmmmmmmmmmm

NNNNNN

©w < w © ~ ©

J
moom
s g

20224F «———F—— 20234

7 & FGHRIZ I 1T D HuNoV GIT 2



Vial—varEERLE 2 H
MOENZENOREIFANE ST 5 6000
20234E2 H 18 HE 4 A 26 HIZEIT
% Gl OZE/ A2 R-T 12T, W
THOHM L, W A»SRFEEITH

stB | [omE@ smmE] || StClo
(@]

@)

HuNoV GIIjmpEs
(copies/L)
N Ey
o o
o o
o o

7o IR E PR T OGID R EEAY 30x10° 0 la 8 ) o

copies/L LA L2772 -7-. 2 DI 18 2A2R 3R 4A 1R 2A2RA 3R 48
@tbi&f{i, A ;]?SJ:'O\ B {%"ﬂff}z 4 198318 16B 20H 243 19H1B16H 20H 24H
—HAM SIS GII EENMEW 4 e o 5
H26H ’C}ﬁ%ﬁ&:%{;}%fg;ﬁﬁi&#&; [X]-6 St.B, C BT 5 EEEE 51‘;%{@@13[:%5

D, StA 7B RO KT 80x10°

copies/L LA ECTH o7, 4 H 26 HIZHEREFIRSIAWD
I%, StA ® HuNoV GIIJRE~7Z v 7 AH{KIZ4 A 26 H
DIFH>MN 2 A 18 HE VY KX, 7D StA BLET DI
JUAKDHEENLHEKITEE LD KIBICRENZ &0,
St.A DIEEEDEBEEZIRL Z T I--d LRI NS. L
L, ¥z b— 3 TIIAHEKN D DIEYRIZ X 5 AL
ZiE/NGHE L TWD Z EnD (K-6), EEOBEYRITLY
JREAPHIZ IR > TV D AREMER mW E B 2 BT,

8 HuNoV GI1;# B (copies/L+1073)
<5 FH Sk > " —
1)Hargamoto et al., Development of a novel method for L0200 N0 o Qi
simultaneous concentration of viruses and protozoa from a

2023/2/18 | [ 2023/4126

single water sample. Journal of Virological Methods, 182 B-7 vIa2b—varvicksd
(2012) 62-69. HuNoV GII i £ D ZE2 ] 53 A
2)ISO15216-1:2017(E), Microbiology of the food chain-

Horizontal method for determination of hepatitis A virus and norovirus using real-time RT-PCR — Part
1: Method for quantification. https://www.iso.org/standard/65681.html.

3)Kageyama et al., Norwalk-like viruses based on real-time quantitative reverse transcription-PCR. Journal
for Clinical Microbiology, 41 (2003) 1548-1557.




3 1 0 1
; ; ; ; 21
2021
63-68
DOl
Satsuki Tsuji, Ryohei Nakao, Minoru Saito, Toshifumi Minamoto ,Yoshihisa Akamatsu 23
Pre-centrifugation before DNA extraction mitigates extraction efficiency reduction of 2022
environmental DNA caused by the preservative solution (benzalkonium chloride) remaining in the
filters
Limnology 9-16
DOl
10.1007/s10201-021-00676-w
INUI Ryutei NAKAO Ryohei MIYAZONO Seiji SAITO Minoru AKAMATSU Yoshihisa KONO Takanori 76
KOBAYASHI Kanta
COMPARISONS OF FISH DETECTION AMONG ENVIRONMENTAL DNA METABARCODING FROM THREE DIFFERENT GLASS- 2020
FIBER FILTER PORE SIZES AND CONVENTIONAL COLLECTION SURVEYS
Journal of Japan Society of Civil Engineers, Ser. Bl (Hydraulic Engineering) 1_1297 1_1302

DOl

10.2208/jscejhe.76.2_1_1297

DNA

DNA

2021




DNA

3 DNA

2021

56 2022
2021

SARAS-CoV-2 Direct capture

56 2022

2021
PCR
32

2022




DNA

2020

2020

DNA

3 DNA 36

2020

SARS-CoV-2

58

2024

58

2024




(Nakao Ryohei)

(10814618) (15501)
(Terashima Hikari)

(20647367) (14401)
(Kurita Yoshihisa)

(40725058) (17102)
(Mabu Shingo)

(70434321) (15501)
(Inui Ryuter)

(20723844) (37112)
(Onikura Norio)

(50403936) (17102)
(Minamoto Toshifumi)

(50450656) (14501)




(Mizukami Yoichi)

(80274158)

(15501)




