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Contamination of drinking water sources with pathogenic viruses associated with
suspended solids
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This study aimed to investigate the present forms of norovirus GIl and
rotavirus A in surface water used for drinking water production. Surface water samples collected at
a drinking water treatment plant (DWTP) monthly for two years, from 2017 to 2019, were fractionated
by filtration through 10- and 0.45-p m-pore-size membranes, and viruses present in suspended and
dissolved forms were quantitatively detected by using a real-time PCR method. We also analyzed
surface water samples from 21 DWTPs all over Japan twice a year (i.e. non-epidemic and epidemic
seasons of gastroenteritis). Norovirus GIl concentrations were comparable between suspended and
dissolved forms, while rotavirus A was predominant in dissolved from, indicating that rotavirus A
was less associated with suspended solids in the surface water samples compared to norovirus GII.
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DFEE NG EN DMy, KTON0.45 pum LT OEGREEINICEH END VAN AEZREST D Z
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2017 & 6 H~2019 4 3 AR ZBUK T 2 ENOE KRS E 2BV TRAKRE Z 121 E
DOBEETHRELL7Z (N=22), £7=, 201749 H, 20184E 1 H, 9 A, KU2019 4 1 Az,
WA, 2 D& KR LT 5 EN 21 ETOHEKSE A~UICB W T, KB FAKRE 2 IVE L7 (N=84).,
BN, ECIRARE CENLARE R BRI CEE U, BK D 48 BELANIZ o #T izt L7,
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TR T A NVADIBEGR L SNV ERET D LICMAT, VA NADHFEREZH LT D7
DIZ, BB A RO R D AEEZ AW THE L, BB L EFERSICEENDS VA VA S
WE L, $72bb, REILIcYrE A3y be—LEl LT A/ 27 A LA ST-PP3 K%
B L% 108 copies UsHN - 1B G L, FL£8 10 um, E£E 90 mm D FL/KYE PTFE [ (JCWP09025, Merck)
TAHIEL, FEUXL7ZAHE % LA 045 pum, EAE 90 mm OEAENLE—ZXT X7 /L (MCE) &
(HAWP09000, Merck) TAil L7z, ZINZENDEZRIL L, >10 pm 3 &L 0 0.45-10 um e
5y & Lz, HEWNT, B L7 AREFREMEIEIC LY 10 mL £ CRMEL Y, WFEBESE L
7o E L7 ZNENDME 5375, NucliSENS mini MAG (bioMérieux)% HV T ™7 4 /LA RNA
R - R LT,
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VYUAIBUANA, B TA)AGH, KR X T AL AADRNA REEL, BEEOT T4
~—+7'1m—7 49 RNA UltraSense One-Step Quantitative RT-PCR System (Thermo Fisher Scientific),
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A EK LIk BE OJFAKGEHCHRIM L2~ 2 u v 4 v 20, —&8 I3 BEYe s
L, >10 um LT 0.45-10 pm BEEME > 2 O S 7228 (ERZ W FEER 0.21%, 1.4%),
12 & A EIRATREm 2 DRI X s CEfE @ 29%, #PH - 7.0-68%). %72, [EWN 21 fEFTD
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(2, >10 pm FREAEM 53 2% 0.57%, 0.45-10 um FREAEM 57 2% 3.2%, EAEREHISY 2% 33% (HiPH :
11-67%) 7227, 2D Lnb, FEICETE7r—FAHOEEN/NI WL, ROET A LR
P, RNAFHH, V7 A2 4 L RT-PCRICEWTE ZARHEN/NT W LRI N, EiET
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BIGROIETATIHTH D 6~10 H OB HIX/ a v A LA GI SEBRIITHRE S, HiAT
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AV AEYYE DR AR E KR L CES L TRY, ZThE TORE DEFBEOMEm -7,
3ODEGFD I L, FOIRENENSTCDIIEFRER S Th 50, —HORE (201749 H,
2018 4F 1 H, 2018 4F 7 HD 350kl TiL, BBEREE > ORENSWES b H o7, I, Kk
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1. KB EDEKIZEBITS 0w ARG KOO X AL A AR DEIE)
(ND : #ittl, LODd KO LODs : IAfEHE K OVGIEHE DA% H T IRAE)

(3) EWN 21 H#ASEDFUKF 7 4 L 2R

B RDOIERITHITH 5 2017 F 9 HoAkITIX, /v v A LR GIIiZ 0.45-10 pm SR8 REH]
DD E WS TR (29%), FIEI DA EFHEE O RAMFEE X 3.2 logio copies/L 72
o7 (1), 2o 2 EHICHRD SN, 2018 £ 9 H 0N BB /) 2> & D AR
XN, REORMPIMEIX 2.9 logio copies/L 72 -7z, BBROHITHHICIE, /v v 4V Gl
ORI L, 2018 £ 1 A DRELT 81%, 2019 4 1 H DiENT 62%77 - 72, D &%
FEIED 1.0~1.7 logio BEM L, 4.2~4.6 logio copies/L 72 o 7z (F 1), 2018 4£ 1 H oidkh, FE
TATHA & [FIERIC 0.45-10 um BRAEREE ) OBHEE AR D E < (67%), BIFREMm S DRIE & 2R
RO h ol GHEDH 5 tBE),



# 1. 2E 2 EHHOHKGEKbD ) vy A VA GIRE

>10 pm 0.45-10 pm . B
PRV HE ] R B Sy IR it
2017 49 A
JEIE [logio copies/L] 2.9+0.3 2.6+0.5 3.7+0.3 3.2+0.7
R [%] 9.5 29 14 48
2018 41 A
JEIE [logio copies/L] 3.7+0.5 4.0+0.7 4.6+0.4 4.6+0.6
MR [%) 43 67 57 81
2018 9
FFE [logio copies/L] 3.2 2.840.6 — 2.940.6
MR (%) 4.8 24 0 24
201941 A
JEIE [logio copies/L] 3.120.6 3.240.6 4.3+0.4 4.2+0.5
M %) 14 48 52 62
K 2. 2E21 EFTOFEKGEKTOR Z T A VA ARE
>10 pm 0.45-10 pm e =
wwmEms  wmEmy i
2017 49 H
JEIE [logio copies/L] 3.9+0.7 3.7+0.6 4.7+0.4 4.8+0.5
M [%) 76 76 90 95
2018 41 A
FEFE [logio copies/L] 4.240.8 4.2+1.0 4.9+0.7 5.1+0.7
M %) 62 81 86 86
2018 9
JEIE [logio copies/L] 3.3+0.6 3.2+0.5 4.4+0.6 4.3+0.7
M %) 38 81 71 81
201941 A
JEIE [logio copies/L] 3.4+0.4 3.7+0.5 4.6+0.6 4.7+0.6
MR (%] 43 67 76 76
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JED B 5 tBGE, P<0.01), T7xbb, KiKFIZETrZ YA VAL, 7Y —CTHwnit
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