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Validation of the fast real-time reverse transcription PCR detection
system for influenza virus and SARS-CoV-2
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I FL®IZ

b 7 i AR SR PIT LR e iE A3 %6 2R L 72 RS TR0 i
KEFEETHEEZH - TRBY, EMERRAREZH
ISR D Z EARDEND V. U A LR EYLED
IBEFRED —BEWITHN O, FFIZ
Ta—7ERNZ Y T A AFERE (RT) PCRIENR
% . BIEESLEYGWEM T & - TR
SNTVDUA NV ADIFFER I~ =27 LTl A
B —RKE—=RTDY TILFA L RI-PCR #E5E Y
HEELTRBMSINTWDEENREL, MIETTETIZ
1.5~2.5 WFHBRELET L. MAT, VA NVAEIIK
JSR DFR RS PCR DIRERMENRRLDZ L bdH Y
BRREO A NV ADOREZWATERT 2 HAIC1E%

e TagMan

T E o TWD

cfast Y 7 VX A ART-PCRIE, A TN UL LR, Fillag)F (LR

BT DU AN RERIEFRIEEOREIIZ Y T2 A LS (RT) PCRIEZFAWVWD

KRIFFRTIEA TN T AN RAB L OEEBMEFRIEBEFEE 227 7 4L X 2 (SARS-
DWNWT, ESLEIEN AT OWRER I~ = 2 7 VIR S AT ARG
fast U 7 /v % 4 & RT-PCR % (S Rik) O EIT- 7.

AVINELTFTALANLAD 8§OBIN

Btk = > b m — A BRGRS & BRI R O W RETRIE L, RISHR
2 B 5 T BOG RFFR] 53 49
LEThoT.
AT NPT A RE LT SARS-CoV-2 D 5 4 % B IR [ 2> D [F)
FNETERTE S0, MAICETHRHE 22 b 23MER TE 5 R

ORISR Z W Y A VA L BITH
BWREFTERBZHEDRVIHER Y A L AD

MR 5.

= S N 1TF

< OWW), R, AP X SRREE 5. HEE
Mt~ =2 7SRO HIE & 138 e 23038 - B -
RIS &2 025613, %O H O Y% il
HILllgoTBY, MEHEZHRL TR MM
R DT EMMTEX, MIGEANFFERT D4R HL
EHlOBLIZET DM TEDLEZILNS.
REFFTIL, fast U 7L ¥ A A RT-PCR IEDES G
SMEHE—LELT, AN F T A NR LB
LVENEIR SE fERE = 2 7 A LA 2 (SARS-CoV-2)
HRDZENENOZLEZFMT 2 Z & T, HalD
R BT REAEEST L2 LA NS LT,
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2= b R FV T4 S B e
W
(e D
AREE M BT Y FluA MP-39-67For 5’ ~CCMAGGTCGAAACGTAYGTTCTCTCTATC 0.6
MP-183-153Rev 5" ~TGACAGRATYGGTCTTGTCTTTAGCCAYTCCA 0.6
MP-96-75ProbeAs 5" = (FAM) ATYTCGGCTTTGAGGGGGCCTG (MGB) 0.1
A% Hilpdm09 HER HA 5TV 01 NTTD-swH1 TMPrimer—F1 5" —~AGAAAAGAATGTAACAGTAACACACTCTGT 0.6
NTID-swH1 TMPrimer—R1 5" ~TGTTTCCACAATGTARGACCAT 0.6
NTID-swH1 Probe2 5’ — (FAM) CAGCCAGCAATRTTRCATTTACC (MGB) 0.1
A B H3 A HA s T 13 NTID-H3 TMPrimer-F1 5’ ~CTATTGGACAATAGTAAAACCGGGRGA 0.6
NTID-H3 TMPrimer-R1 5’ ~GTCATTGGGRATGCTTCCATTTGG 0.6
NIID-H3 Probel 5" — (FAM) AAGTAACCCCKAGGAGCAATTAG (MGB) 0.1
B B3 NS s 1 Y FluB NIID-Type B TMPrimer—F1 5" ~GGAGCAACCAATGCCAC 0.6
NIID-Type B TMPrimer-R1 5’ ~GTKTAGGCGGTCTTGACCAG 0.6
NTID-Type B Probe2 5 —(VIC) ATAAACTTYGAAGCAGGAAT (MGB) 0.1
BRE Y b TR HAEET Y BVi Type B HA F3vic v2 5" ~CCTGTTACATCTGGGTGCTTTCCTATAATG 0.6
Type B HA R3vic v2 5" ~GTTGATARCCTGATATGTTCGTATCCTCKG 0.6
FAM-Type B HA Victoria 5’ — (FAM) TTAGACAGCTGCCTAACC (MGB) 0.1
BB R A s 1 BYa Type B HA F3yam v2 5" ~CCTGTTACATCCGGGTGCTTYCCTATAATG 0.6
Type B HA R3yam v2 5" ~GTTGATAACCTKATMTTTTCATATCCTCTG 0.6
FAM-Type B HA Yamagata2 5’ — (FAM) TCAGRCAACTACCCAATC (MGB) 0.1
A BT WEY HA EfE T2 H7 NTID-H7 TMPrimer-F1 5" ~TGTGATGAYGAYTGYATGGCCAG 0.6
NIID-H7 TMPrimer-R1 5’ ~ACATGATGCCCCGAAGCTAAAC 0.6
NIID-H7 Probel 5" — (FAM) ATCTGTATTCTATTTTGCATTGCYTC (MGB) 0.1
A U H5 HAY HA w2 H5 H5HA-205-227v2-For 5" ~CGATCTAGAYGGGGTGAARCCTC 0.6
H5HA-326-302v2-Rev 5’ ~CCTTCTCCACTATGTANGACCATTC 0.6
H5HA-205-227-For (2010) 5" ~CGATCTAAATGGAGTGAAGCCTC 0.15
H5HA-326-302-Rev (2010) 5" ~CCTTCTCTACTATGTAAGACCATTC 0.15
H5-Probe-239-RVa 5’ — (FAM) AGCCAYCCAGCTACRCTACA (MGB) 0.075
H5-Probe-239-RVb 5’ — (FAM) AGCCATCCCGCAACACTACA (MGB) 0. 025
N1 Y N2 NIID_2019-nCOV_N_F2 5" —~AAATTTTGGGGACCAGGAAC 0.5
NIID_2019-nCOV_N_R2 5’ ~TGGCAGCTGTGTAGGTCAAC 0.7
NIID_2019-nCOV_N_P2 5’ = (FAM) ~ATGTCGCGCATTGGCATGGA- (TAMRA) 0.2
S #isF Y S2 SARS-CoV-2_NIID_S_F1 5’ ~CAGTCAGCACCTCATGGTGTA 0.4
SARS-CoV-2_NTID_S R3 5" ~AACCAGTGTGTGCCATTTGA 0.7
SARS-CoV-2_NTID_S P2 5’ = (ABY) ~TGCTCCTGCCATTTGTCATGATGG— (QSY) 0.2

1) Ttk 7NV I AN, 2) BT AP T AL, 3) : SARS-CoV-2

I MEEAE Scientific) % 7z fast U 7 /L4 A A RT-PCR & (LA
1 U7ZNL32ALRT-PCRE T, T) ZAE L. QikX, [ESLEUENFIEHTH
Quantitect probe RT-PCR kit (QIAGEN) # W/ 2% RLEFEREKRH~=2T7 Vv (A 70 FRli~

VHE—NUTNEALREI-PCRIE (LU, QiE) &, =aT7VE 42, @REESA v 7= 3 (H5N1)

TagMan fast virus l-step Master Mix ( Thermofisher ZWi~==7 /L5 3 KD, BA > 7Lz % AHIN9)
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BRI 23 1 \RT. TIEIEEL
WA AR JERTIC & 2 SEATIFIE D& 2B I OIS HALRK &
FOGEMEFRE L. TIETEH T 74 ~—& T vn—7
ZQikL F URAMIBE CH W, QB L TIED G
MR AZ 1 IC7RT. QIEORIGNKR DR EX, 17
TP A VAL SARS-CoV-2 TENEh, 25uL,

7 v 2019-nCoV Ver.2.9.19,

Ver.1.19)

—Tnu—7k

20uL ToH D DIkt L, TIEDRKISHK DFa & IE4 T 200l
L L7z 2TONSR

JL RNA 27 7 L—

IZBNT S5uL OgtE= e —
FELTHWHIEZIT- 7. B
BB GAEIE, Q 1E1E 50°C30 4y
& 56°C75 b (SARS-CoV-2 I% 60°C60 ) % 45 A 7
v (RRIERIFR 137-147 43 ), T {£1% 50°CS 43
Fb 5 95°C5 Fb & 60°C35 B %& 45 ¥ 7 v (KU H

), &L, Qik TETORMEILZENZEI Quant
Studio 3

; 95°C15 43 ; 95°C15 #

;95°C20

( Thermofisher Scientific) , Quant Studio 5

(Thermofisher Scientific) % L 7.
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EfitkA v oYY
ANA, JA v TNz HF oA/ A, SARS-CoV-2 O
ERHRIZIBWTZENREN 4, 2, BLO 2 2 AR
L7 (%2).

itk A T Y A L AL MDCK Ml
ANAZEEEL, HELENOHIH L RNA Z B
FhHH L 72 RNA OFREEIL T
1% C Threshold 7% 0.1 {231} % Cycle threshold (Ct) fi
ZRELCIHRE L., AR 2 M, BRI 2 fiENEN,
FluA # 5% @ CtfE 2% 20 #ii#%, FluB MR CtfHA
3AME LD L OICIREAFEL, FkKe L7z,

BAVILZYFIAL L AOB Y ha— b

Btk = > b e —/L RNA 1%

a2k —/)LRNA & L7-.

RNA 1%, E SLRCGEM IC AT 23 EE AT L 72 iR E IS IE VW IR R
L, FikeE L.
SARS-CoV-2 D= h @ —/L RNA IE, 1x10°=

E—/uL Z K & Lz,
3 Fast ) 7JL4 A L RT-PCR ;&0 & 14 FF 1
QL THEDOMRELILET 270, A —DBE=
Ik E—/L RNA % s CTHIE L7z,
QDB = > hr—/L RNA I[ZDOWT,
B

10 {35 b
I SEBE(BEAL I T A LA AT

AKfgTo UANLAOREE RNA H 3%

B

AHI-RNA A% Hlpdm #5581 2019-2224 MDCK2 fX B 77 BRI RNA

AH3-RNA A %8 H3 #fisd v 2019-0170 MDCK2 Xt H 7> Bk Al RNA

BYa-RNA B LITEH&H V 2018-0110 MDCK2 X B 7y kil RNA

BVi-RNA Bt MU T7RMDY  2020-0098 MDCK2 1t B /7y Btk RNA

AH5-RNA A 7 H5 Jif 2 [ SERYERT JEFTBCAT, A RNA (FluA & AH5 ORI % &e)
AH7-RNA A % H7 ffifl 2 [ SR YERT FEFTRCAT, AR RNA (FluA & AH7 ORI % & te)
N2-RNA SARS-CoV-2 [E LR GSERT JEFTRLAT, &R RNA

S2-RNA SARS-CoV-2 E NS ERFJE AT R A, A B RNA

1) : FBEMEA TN P TA LR, 2)

BALTLT T AR



A TN A A

(Type A, H1, H3, TypeB, BY, BV, H7)
QLD TiE»
Master mix 12.5 5.0
Primer Forward (10pM) * 1.5 1.2
Primer Reverse (10pM) ¥ 1.5 1.2
Probe (5uM) ¥ 0.5 0.4
RT mix 0.25 —
RNase inhibitor (20U/uL) 0.1 —
Nuclease free water 3.65 7.2
Template RNA 5.0 5.0
Total 25.0 20.0
A 7N WA LA (HS)
Qi Tik
Master mix 12.5 5.0
H5HA-205-227v2-F¥ 1.5 1.2
H5HA-205-227-For(2010) ¥ 0.375 0.3
H5HA-326-302v2-R ¥ 1.5 1.2
H5HA-326-302Rev(2010) ¥ 0.375 0.3
H5-Probe-239-RVa ¥ 0.375 0.3
H5-Probe-239-RVb ¥ 0.125 0.1
RT mix 0.25 —
RNase inhibitor (20U/pL) 0.1 —
Nuclease free water 29 6.6
Template RNA 5.0 5.0
Total 25.0 20.0
B1 RE&E 19zLHizYOHEE (ul)
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SARS-CoV-2 (N2)

Qik Tik
Master mix 10.0 5.0
Primer Forward (10pM) 9 1.0 1.0
Primer Reverse (10puM) 9 1.4 1.4
Probe (5uM) 9 0.8 0.8
RT mix 0.2 —
Nuclease free water 1.6 6.8
Template RNA 5.0 5.0
Total 20.0 20.0
SARS-CoV-2 (82)

Qik Tik
Master mix 10.0 5.0
Primer Forward (100pM) @ 0.08 0.08
Primer Reverse (100uM) © 0.14 0.14
Probe (100uM) © 0.04 0.04
Nuclease free water © 0.74 0.74
RT mix 0.2 —
Nuclease free water 38 9.0
Template RNA 5.0 5.0
Total 20.0 20.0

1) : Quantitect probe RT-PCR kit Z il L7= A ¥ v % — KU 7 )L ¥ A LWfiliz'E PCR %k
2) : TagMan fast virus 1-step Master Mix %2 ffi fH L 7= fast U 7 /L % A LR PCR (£
3), 4), 5), 6): ETNFNH L, UWHIEAE LT, Primer Probe Mix & L THEL, KISHEORBEICHEA L

7.

HS HiRlFs L OY A A H7 #ERNT 7 Bef) o E &
L, TIREIZSOE 3 U =/b (B SR Bk D
) F72ik 6 U b (B RR SR BE A3 oD i A7 BRIk
DGE) ZRIE L. AIEMEIT QM TIEENEN
Threshold 73 0.01, 0.1 (2351} 5 CtfE % BufS L7z, JE
FERD O REMRZ ERR L T E 2R, USPHROHE
L L. Fl2, 6 V= LRTHBITE =Btka s
I E—/L RNA OHRD 5 Hig bARVIRE 25K, 1
HBR SRR & L7z,

m #R

1 FHMESAVILIVFIMLAORHRDLE
2A B 2B ICFEHiEA v 7NV o F T A LR
O R OWER R E /T, — B PCR KGzh=E
1T 90~110%A FEARAY 20 iPH & S, MEHOMHE T

12-3.10~-3.58 |ZM%E T2 3. 16 [EOREHRDH b,

11 fHCIREROE S VEBENREMEICH 72 (K
2A, B). AHI-RNA % f\\ 7= T %D FluA BH R ITH
AR O & S EARM 22 JPA A2 B L 72, H1 BRI
LU BVI RO E BB L7223, QIELY TiED
7N ERARE LTV ME R L7z, FHBIERERIE A T OB
RIZHBNT099 LA ETh o7z, HBRA I H3 R
BLOBVIi RERICBWT THEOFMKBELZRL,
OB RILFA%ETH 7.

2 BRAVILNIVHFILILRADEHRO LR
CEA VTN T AL ADORKRERORIE
fERETRT. 8 HORERD S H, 7 TIHMEHRD
& BB R H 72 (7 20).
FAWTZ T ¥ED FluA #2130 SR O & S EAR I 72
HPHZ L7, HBREBIT R TomERIZEWT
099 U EThH-o7z. HHRAIL AH5-RNA & v

X 2C |

AH7-RNA %
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[X]2A
AH1-RNA Quantitect Target:FIuA AH1-RNA TagMan Target:FIUA
454 i 454
401 T . detection limit:107* 407 )t ° detection limit:107
. H
354 354 (
5
30 304
slope=-3.405 slope=-3.599
25 25 1
R?=0.998 R?=0.999
204 204
107 10°  10° 10" 107 10?10 10° 107 10° 10° 10* 10° 10% 10" 10°
Quantity Quantity
AH1-RNA Quantitect Target:H1 AH1-RNA TagMan Target:H1
454 45+ [
]
i ] i
0 ° detection limit:107* 40 . ° detection limit:107*
351 351 {
&)
30 30
slope=-3.777 slope=—3.606
254 254
R?=0.997 R?-0.997
20 20 1
107 10° 10° 10* 10° 10% 10" 10° 107 10° 10° 10* 10° 10% 10" 10°
Quantity Quantity
AH3-RNA Quantitect Target:FIuA AH3-RNA TagMan Target:FIUA
454 451
4 ? 4
0 : detection limit:107™* 0 detection limit:107
[ ]
351 s 351
( - (
O
30+ 30
slope=-3.390 slope=-3.449
25 1 25 1
R?=0.999 R?=0.999
204 204
107 10°  10° 10 10°  10% 107 10° 107 10° 10° 10* 10 10?107 10°
Quantity Quantity
AH3-RNA Quantitect Target:H3 AH3-RNA TagMan Target:H3
45 1 45 1
a4 * . $ 40
] detection limit:107™* H ii detection limit:107°
351 I 35
&)
30 30
slope=-3.550 slope=—3.487
254 254
R?=0.997 R%=0.999
201 20 1
107 10° 10° 10* 10° 10% 10" 10° 107 10° 10° 10* 10° 10% 10" 10°
Quantity Quantity
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[X]2B
BYa-RNA Quantitect Target:FluB BYa-RNA TagMan Target:FluB
45 451
| ] °
40 detection limit:10~° 40 I; detection limit:107°
35 35
&) )
30 30 A
slope=-3.446 slope=-3.408
25 25
R?=0.998 R?=0.999
20 20
107 10° 10° 10* 10°% 10?107 10° 107  10° 10° 10 10 10? 10" 10°
Quantity Quantity

BYa-RNA Quantitect Target:BYa

BYa-RNA TagMan Target:.BYa

45 4 45
(]
40 8 40 4 :
0 detection limit:10™* 0 detection limit:107*
35 35
&) O
30 30 A
slope=-3.564 slope=-3.474
25 25
R?=0.997 R?=0.999
20 20 1
107 10°% 10° 10* 10* 10?2 10" 10° 107 10°% 410° 10* 10* 102 10" 10°
Quantity Quantity
BVi-RNA Quantitect Target:FluB BVi-RNA TagMan Target:FluB
45 4 451
[ ]
40 : 40 !
l detection limit:10~° " detection limit:107°
35 35
&) 5
30 30 A
slope=-3.331 slope=-3.292
254 251
R?=0.999 R2=1.000
20 20
107  10° 10° 10 10 1072 107" 10° 107  10° 10° 10 10 102 107" 10°
Quantity Quantity
BVi-RNA Quantitect Target:BVi BVi-RNA TagMan Target:BVi
45 45
404 i 404 $
0 detection limit:10™* 0 l: detection limit:107°
35 35
&) O
30 30 A
slope=-3.951 slope=-3.779
25 25 1
R?=0.999 R?=0.999
20 20 1
107 10° 10° 10* 10°* 102 10" 10° 107 10°% 10° 10* 10* 10?2 10" 10°
Quantity Quantity
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2C
AH5-RNA Quantitect Target:FIluA AH5-RNA TagMan Target:FIuA
45 1 45 1
401 detection limit:10™ 401 H detection limit:107
35 - I 35 4 i
5]
30 1 30 1
slope=-3.407 slope=-3.484
25 - 25 1
R?=0.999 R?=0.999
20 4 20 1
10° 10° 107 107 10° 10 10° 10° 10° 10 10°° 102 10 10°
Quantity Quantity
AH5-RNA Quantitect Target:H5 AH5-RNA TagMan Target:H5
454 454
401 [ : detection limit:10~° 407 . [} i detection limit:107*
35 1 b 351
o
301 301
slope=-3.308 slope=-3.449
25 1 25 1
R®=0.998 R%=0.999
20 1 20 1
10°° 107° 107 10°° 1072 107" 10° 10°° 10° 107 107 107 107 10°
Quantity Quantity
AH7-RNA Quantitect Target:FIuA AH7-RNA TagMan Target:FIuA
45 1 45 1
401 ko 401
: ! detection limit:10~° s detection limit:107*
[ ]
35 1 35 1 l
S
30 1 30 1
slope=-3.513 slope=-3.603
25 25 1
R?=0.997 R?=0.999
20 1 20 1
10° 10° 10 10° 10° 107" 10° 10°° 10° 107" 10°° 10°° 107 10°
Quantity Quantity
AH7-RNA Quantitect Target:H7 AH7-RNA TagMan Target:H7
454 . 454
[ ]
407 detection limit:10™ 40 e detection limit:10™*
H ]
35 A 35 1
o
30 1 301
slope=-3.263 slope=-3.534
25 1 251
R®=0.994 R%=0.997
20 1 20
10 107 107 107 10°? 107" 10° 107 10° 107 107 107 107" 10°
Quantity Quantity
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[X]2D
N2-RNA Quantitect Target:N2 N2-RNA TagMan Target:N2
45 45
401 N detection limit:10’ 401 ! detection limit:10°
[ ]
354 35+
5} o
30 4 30
slope=-3.486 slope=-3.582
25 4 25 4
R?-0.997 R?-0.997
20 4 20 4
10?107 10° 10’ 10° 10° 10 10° 102 107" 10° 10" 10? 10° 10* 10°
Quantity Quantity
S2-RNA Quantitect Target:S2 S2-RNA TagMan Target:S2
45 4 454
401 F] detection limit:10’ 401 s detection limit:10'
$
35 [ 35 (
S 5
30 30
slope=-3.539 slope=-3.437
25 4 254
R?=0.999 R?=0.998
20 4 204
102 10" 10° 10! 10? 10° 10° 10° 102 10" 10° 10’ 102 10° 10* 10°
Quantity Quantity

2 22QYFNLEALRTIPRZEICLBZBEDTY FO—/LRNABRRIIOAELER

fEfiE Ct fill, AL RNA oEA2 £ 3. BAo 7o v bR, FOBEMRIIHREREZET. Ko
MERR & IR CF D detection limit (XM H B O RNA &4 759, W B HBHEBRALL EORBENONRTHE
NO RO REZH W CTHREREER L. A FHMEA 7T oA LA ARDS 7 5 RNA
T# % AH1-RNA, AH3-RNA %I T, 10°~10 50 8 B¥p AW AH 2 e L, 10°~10 oA
RANOPEREREANTREREIER LZ. B: FHitkA v 7V P UL LA BROS ) 4 RNA Th
% BYa-RNA, BVi-RNA # T, 10°~10 {50 8 MO AR AH 2 HE L, 10°~10" fFOHWAF O
BEEREHVCCREBREIER L. C: BAY TNy FIALARAABOBMa Y he—/L RNA Th
% AH5-RNA, AH7-RNA # i\ C 10°~10° 150 7 BROARBH % JE L, 10°~10" {0 WAH 0
MERREZ RN THREREZER L7-. D: SARS-CoV-2 D= hm—/L RNA T& %5 N2-RNA, S2-
RNA % H1 T 10°~10" copy/uL o 8 B BeD AR AFN & IE L, 10°~10" copy/pL o 7R FAFN O E
REHONCHREBREZIER L. slope : fH X, R”: FHBAfR %, detection limit : & HIFRSL.

FluA BiH R T Q IEDO T MERE 2R L, AHS-RNA BRHERICEBWT 099 L ETH o7, BRI N2 #

M- HS %, AHT-RNA % H\\ 72 FluA B L O
H7 BHR TR TIEO T MUBEELZ R L.
3 SARS-CoV-2 MRt % O LLB:
2D (T SARS-CoV-2 DR DOMIERE R 2 7”3
AEOREMRD 56, 3MH TITHREROM X HBIEM
REEICH o7 (K 2D). T 0O N2 BRI
D & AN EARR 2R FEME 2l L7z, HBEREII 2 To

HRICBWT THEOFMEBETHY, S2 BRI

Rl CTHoTz.
vV E#E

EIFZETIIA 7 P 7 A L& & SARS-CoV-2
INETNOEMLTFREICBWT, iERETH D QiEL
fast Y 7 V¥ A A RT-PCRIETH B Tk E DB A1T

o7z,

53 pTHRAMRZFEOND TIEICEBWTHRE



PO E NI ZEN T D500 Q LY bEMh
ST, TIEORHEEDZ 1T QIELFA%EH DX
FNLLETHD Z ERRENT.

THEDA TN YT AL AF LT SARS-CoV-2
O IL QIEL VEN TV D AL ® 5. Ml
N B WRERD TR LY D0 @O RFFIKZE B
HT&E2720, WREDOR 7V —=2 FEEIZBNT
FREBZOND. 12120, A7 AR HS
R T ANV AEND 2K DEE, FluA # H R E
DIKLE D, HS AR Ak & 72 0, A L 7
LD —ANECDLARERSD.

TEEFRWZA I P A V2 LT SARS-
CoV2 RO —EIZ QEL W EEMENEL > T D H]
EERS L. BHERBI OB V7L FU AR
BHRICBNT, Q IEICHAT T E TSR
SuL D7z k, BELWPCR OF =—VY > ZiREMN
4°CEWVZ &, D2 SN PCRDOKIEZIEE T, RE
MO ME & 3 BRAR B A A 5 B L 7= BRI T b o 72 W R
HEREZ HND. TOD T EEZ MV Flud, HI,
BVi, N2 BRHRIZOWTIEAZ U —=V T IREDT-®
WHWHNDREZRONS LItV

ABFFRIZEDY,
CoV-2 OBIEFHMERAZH — PCR 7L — b LTHA
TEBHIZEDNRINT. 2022123 V— XD X H7A

A TNV YT A LA L SARS-

Y7 m YL COVID-19 O RIFFRITIC T %A A
LEZEZ26ND. £z, BATREA v 7= H5NI
WIAE LIS, BEIZR U CH—7L— MIBA v
TNx ORISR A BN AT REZR I EB W TS T
HIAEREREVWEEZEZLNRD.
KR TIE 2 SORANRD 5.
VY IANVADET Y b e —/L RNA (T2 E—HN0
RRHRZETHD. 1 JEHTe b = ©—FRE D RNA
BDRHBRTHD Z ENZ VD, REFFEICE T 2 HRH
RROaEC—HIIARFATHD. 2 281, QL Tik
Z 3 E 1 Quant Studio 3, Quant Studio 5 Z M L7=Z
ETHhHD. Btz b r—/L RNA OFR% ORI
WK DHEEET D EB T2 EOMEEE O THIE

120%, £ 71r>
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AT o7

#&m & LC, TaqMan Fast virus 1-step master mix % ff
Wiz fast U TS A A RT-PCRIBIZK A v 7Lz
P A VAR LT SARS-CoV-2 DEETHRHFRIL, &
BEEDRWERIANLVADR T Y —=0 Ttk
FEMiT 2 ETIIERTHY, iy AV ADBRAE SR 535
T, »OFE—T L — b ETE/TE S0, REICHE
TORME TR MEERIRTE D AREERD D.

Vv HE

K Fea Ei$ 5I12H72 Y, fast U TV Z A 5 RT-
PCR JEIZHOWTHEREULZ L TN 2 720 7o 2 R
AEBFFERT OO LR — e, B M PR 0 7 I O T
T RNA R F N T TN T2 E SR YL RE A ST T DT R
PERARICRS LA B L EiFET.

VI X#ER

1) BT @A R R, TEYWE O T M OEGE O
BECH T2 ERICETDERFO -ME2WET S
HEE] O—MOREITIZOWT GEAD, /% 0327 5 11
T AfsSHE3HA27TA

2) ESLEYLEF AT, A v 7 VT B~ =2 T L
%5 4 i

<http://www.niid.go.jp/niid/images/lab-
manual/influenza20190116.pdf>, 2023 4£ 7 H 14 A7
7' A

3) E SRR YL RE T JE AT, MRS A T v
(H5N1) ZWi~==7 V5 3 i
<https://www.niid.go.jp/niid/images/lab-
manual/avian_influenza_2003.pdf>, 202347 H 14 A7
7' A

4) [ESLRYSERZERT, BA v 7L 2 A(HIN9) Y A
VAR~ = 2 TV 2 i
<https://www.niid.go.jp/niid/images/flu/H7N9manual/h7n
9 manual v2.pdf>, 202347 H 14 A7 7 & A

5) [E LR YIEMFJERT, R IR ~ == 7L 2019-
nCoV Ver.2.9.1
<https://www.niid.go.jp/niid/images/lab-manual/2019-
nCoV20200319.pdf>, 202347 A 14 H7 7 & A
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6) ESLRYLERFJEPT, [RYLHF - P ) SARS- BB VA VLR EXIRL L) 7% A A PCR Oilli#
CoV-2 BATFHt - VA NVAGHE~ =27V Verl.l Ab, &LRBAENFEFTHER (PR 29 #H) . 41:105-8.
<https://www.niid.go.jp/niid/images/lab-manual/SARS- 8) ThermoFisher scientific, Y 7 /L% A . PCRIZEIT D
CoV-2_gene detect_and isolation manual Verl l.pdf>, MR=EZMIC L 22F, KE L L OHHMEOFEM,
2003 7T H 14 HT 7R <https://www.thermofisher.com/blog/learning-at-the-

7) MCERHERR, KB, RRABRE S, BRB U A LA L bench/qper-basic46/#PCR>, 2023 4E7 A 14 A7 7 & A
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DNANR—a—TF 4 VT EIZEHERDENELIVTFSIVDERSH

BT, EWEA, FEEM, RMBE

Identification of snails by DNA barcoding methods and quantitative
analysis of tetramethylammonium ion

Chihiro SAKURAI,

Takuo SANADA, Akinobu WADA and Yuka NAGAOKA

SM3ELH, BALEEREZBRAE L 240, OFEWNRLLUONEHF A D AIESEN LB RANTHRAE L.
AN ZBRERLICOWT, DNA N—a—F 4 U JEICL DB EZRATHER, VR ITEoETH DA
REMEN R INT. 72, RS THDLIT F T I % 180 ng/g23 nglg A L TR, MAEENLT T 3

v OEBIET 18 mg+2 mg, 29 mg+d mg L HEE L 7.

¥ —U—FK: DNA/X—2—F ¢ 7 DNAbarcoding, 7 I 7 I Tetramethylammonium ion

Wik a~ 7o 7207 NE&ES5HTE Liquid chromatography tandem mass spectrometry (LC-MS/MS)

I XLoHIC

TEIIV (T RIAFAT VT LA L)
=Y ANABZVRIE - =AM BEADZD
HOMEFERICEEN BT HEORRAME TH DS, 7
FZIVICRDETEO ERIERIE, WML WVEE,
DEW, RO, BB, 205 b0%, IRED
oA, ROH B, WHEK Td 5 A%, 8 H HH
THEHELECT D Z EIEENLE A TND D2 7
b7 UL, HERIRICRE L CTEBY, ZAE YR
KZETRMPHEETHTEDZLBREZNVD, MR

Y BRI P E S DS EERICEFE L T D,

EEE, 7T N7 I AP RIT R ISENL S 4ET
HEFHOEDO TRET6S HFREL TS 2.
RN TIX, 5 3 4F 4 A, lEA L& B %M
BLIE24DBDFENRCLUONEFZ, EFEEMZ %
BLIEFFINREA L. BRELIT, fth 2 £HEIRT
BMALIER, "2 728 L), BEROEEI
BELETThHoTz. O TTHBEN LIZFEHD
HEHZE 14 GofRZeM) X5, b5 14 GoRE

11

PE) X8 AL TRY, AL TH 1 FF¥E2H
2 RefICERZ R L, BAs ke 2R L. 2o
WP T b7 I RTENEDAT. IR AKE
WFFEPT L% O Bk s O AR 22 B & 4T - 72 3,
FEHNAHATH S 72l OMOREEE TIEEL T, K
KRB RY & 720 FIEFEFIHR N &R T.

WMET T, WHEFAEMORR (LLT, AiE 3945
W) OFMEEZ T, DNA N—a—F 1 > 7k MC
L HMOERNE L OLC-MSMS Z HIWTT 7 3 v

DEBIIHT AT -T2

ﬂy‘llr

BIEFBIRR AL, EEERMEFT LV REEZ T2
DEMBEH L. WP E L THARZTBLOY v g
ZWNO/REIE XD BEA L7z, BUEHI W T b Wi
REETHoT-7-0,4 CTHMELI-BIZHEH L.

2 DNANR—OI—T o4 VJTRICLHEBOER

BEFHIREII =2, m¥TBILOZ v 31 13%
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n=1THHAE 25 mg Z4rH L, NucleoSpin® Tissue
Kit (MACHEREY-NAGEL GmbH & Co. KG #:%4) o
7a ka2 IRV DNA i %247 - 72,

DNA 41§ Cl¥, GoTaq® G2 Hot Start Green Master
Mix (Promega tL8) #fEM L7=. 774 ~—I2i%
Fa>RUT7 DNA [Za—Rahbd¥y hrmitx
VA —EH T 2=y M (COD EinO—ERaE %
IR 95 LCO1490 & HCO2198Y %l L, &Rk mEN
250 uL I d Ko lc ISk EFAR L (R D . #
U7 ORRE B EAR L1, & 2 OS5 CHEE
L, DNA g EN DF %, 2% 7 Ha— X7V
W ERKKENC L VR L. &b - EIEED I,
NucleoSpin® Gel and PCR Clean-up kit (¥ 51 Z /34 4

(B 8 IcTRBL, 77 A~ v 7 (Bk) DXGEMR
Bryr—b2&EHA LT —r v AENT 21To 7. &
5 7= B 31 % , National Center for Biotechnology

Information (NCBI) (https://www.ncbi.nlm.nih.gov/, 4+

Fns54E7H 12 HfER) OF — % X—Z T BLAST

=1 DNAEIE®RFAR

GoTaq G2 Hot Start Green Master Mix 12.5 uL

Forward primer" 1.5 uL
Reverse primer* 1.5 uL
Nuclease-Free Water 9.0 pL
DNAh i 05 L
Total 250 pL
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MR EAT > 7.
3 TFTEISVORESH
1) HE

7T FI I UBERTEAT FTATFAT UES
7 A (BHFE 98+%) (Acros Organics #1851) % Huv /-,
T =T SITRAR (F 17 A v DFEHIEE ()
Ry , W, AX ) —ABIOTE =R YV
LC/MS Al (B L7 A v afieflis (k) ) %M
2. AT L7 4 v Z—IF DISMIC® 13HP045AN

(FL#% 0.45 pm, #LAKPE PTFE ) CREEIEH (BF)
®) AV, mOKRI A7 ¢ 0% —1% Amicon®
Ultra -10K (MERCK #:84) % 7=,
2) %8

LC-MS/MS (%, LC #iZ AB SCIEX 1% Exion LC™
AC, MS Iz [FI4E# QTRAP®4500 % fif A L 7-.
3) SwEH

LC-MS/MS D53 #1 G 1T & i AE MR A R & D29
o7z (3 3)

&2 DNAIEIED RIS &4

95|°C 3 min
95°C 1 min
40|°C 1 min x 35
72°C 1.5min
72:°C

12°C  =*

7 min

&3 LC-MS/MS & #r&tt

LLCH >  H T A : Atlantis HILIC Silica (2.1} 150 mm, 3 um)
B tA—50 mmol/LEFE T T =7 L (pH3.5)
B—7thr=FrUn
it i : 0.2 mL/min
515 KR 140 °C
EAG :3ul
EMSHE > A A bE—F :ESI (Positive)
WEA A (nfz) (FEH) 74.1-38.0, (figid) 74.1—42.0
AT L —HEE 15500V
H—RH AR 400 °C
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4) RBRBEOHR
AIREFEFIRAITIE, MRS FEL TV,

FUBHAMEWR IR & & o0 THIEIE L L7cb 0z vz,

REBK OFEIT, B AERERE diiEeny, 347
BlEn=3 TiTo7c. T7obb, f20g %, 24
J =L 25mL HTHRE VI A Ak, EEEIEAE 15

LAY, BRI ESYEL
7o BRI A S ) —V 20 mL &N, A
fi, EHOSBEAITV, o BRI E, kI
SBUE EBERREGDETCAY ) —/LTS50mL I

43, 2500 rppm T 10

ERLE. ZREAL 045 yum DAL T LT 4 )b
A —TAIRL, 50%A% /—/LT 10 {EFRR L%,
mOLRRSI AT L F —IZiE L, 4°C, 3500 rpm T
30 pBRAN AR AT o T2, NI AU E 50% A Z
—/L T 100 fEANL, REKE L.
5) KUy TROIH

WHRAT L O TR IR & R B BRI K5y (K Y
v 7HR) B, FU v TROSHT 1T 272,
REBE ORI, FVU v 7 2.0 mL AV, SRR
4) ABIEORBIHE -T2,
I ®/RBLIUBE
1 DNANR—a—F 1 U TEICKL2BOET
HIREY 2 BRIKE LR, A% 7 Tk 300
bp, 7 134 T 700 bp (N> FEFEB L. A
FEFHIRIE S 7 131 & EFRISK 700 bp 1280 K
EReR L (K1) .

= 4 NCBI T BLAST
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IS OHIEEWIZOWT S — & RN BT
VN, NCBI T® BLAST 3R OfER, AIEFFIRARIL
Neptunea subdilatata (77752 Fa 7&K 7) ,N.
constricta (FF I TV RT) LWVolcVRIED
fREHRRIMEAN o7 (R 4) . L, HREER
100%D b D IE7e <, FOREICITE L ehofe. bt
WCHEH LR ZTIEA XY TAR, 7 a5 1 3FIAN
A B & EHAIMERE o7 (F5,6) .

SEIRWTET T A <~ — 25 iE 9 % 03, COLE
B O—HFHEET, BSCE—LEN D DNA N—=
— T4 ZECBVWT RIS 2 T
H5. A, HEMEDS 100%D b DRRNoTzZ &
No, OFEBIZE LTS DNA N—a—F 4 7
BIZE ORI D2 & T, MEmICHKE L, 4R
ETHLERDDEEZEZD.

ot

JiE iE

f s

s il il

& m R

5 o5 iR fE
L 74 12 NL

;1000 bp

Esoo bp

—100 bp
B1 ESKKkBOHR

Lane L: 100 bp DNA Ladder

Lane N: Negative Control

BRERGER (HEEHRE)

F4 iiEd] B B FHEME (%) @#%BIE S
Neptunea subdilatata FTFHEFavvLRT YRS TYRT 95.69 EU883630.1
N. constricta FFITIRT AT ( YRS 94.12 AB185305.1
N. constricta FFITVRT YRS TYRT 93.92 AB185310.1
N. constricta FFITVRT TS TYRT 93.92 AB185309.1
N. constricta FFITVRT TN TR 93.92 AB185299.1
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=5 NCBI T® BLAST ®RFE#KER (2 T)

A s # B FHEME (o) @B
Chlamys islandica TARTURHRETITA A2 A A2 A 96.77 EU127910.1
Pecten maximus A—RHT A LXIA A2 A 83.04 LR736844.1
P. maximus ERN =DV a A B TA A2 ITA 81.87 LR736852.1
P. maximus S—1/NIRAT ABZYHA A B HA 81.42 LR736842.1
P. maximus I—ay/\RET A ZY A A X2 YA 80.97 LR736846.1

6 NCBI T BLASTRZRFER (/0/i1)

FA 4 fas i HHEME G)  WE S
Babylonia formosae habei BAT 3, A A 96.90 AY819773.1
B. lani TGS TR NA NA 88.77 HQ424448.1
Hemipolygona armata - A4 =X RT ~IRY FIF 83.79 KT753974.1
Tudivasum armigerum - F=aT7 A4 ryT AUy AL 83.59 MF782559.1
T. armigerum - F=aT7 A by T AUy AL 83.59 MF782558.1

2 FTEFISUOEESTORE
HIREFEFRAEZ DN LR, 7 7 3 Y
ERBEORERFRIC ©— 2 2SR DA, A R
X7 F T 2% 180 pg/gt23 pg/g @A L TWNWHZ &
AL (K2 (B)) . EEEREEFTHN S OB Y
LD &, 14 GoRL&M) X5, b5 14 (301%
BE) 1 8 MAEHAMALTEY, BELLER 1
N7 DEEREL 20g LINETDHE, TFT7I0D
BIEIE 18 mg+2 mg (30 RZct:) |, 29 mg+4 mg (30
RBME) LHEELZ. 7 T IO EREIT, K 10
mg®, -+ mg” ¥, 50 mg LAk 9, 350 ~ 450 mg'V&
Rax@ERHY, MAERRKREVWEHLRZEIND.

F, U v TR EHGH LIS R, G5EF61 &
ERIBRICT BT X EYER & RO RFFRFRHIC & —
IBRRBI, RV v THRERERIZT 8T I U0 445
pg EENTNDZ EMNHBALE (K2 (0)
T IE, KEHEDILEMTH D Z b, HAER
L ORI KV a3 ke S, Ml oksy e &
HICHTL DI ETRY v FRPICAFIE LT L HEE
L7z.

SHBABENEOHEIITRETAMAIIMA T, FU v
T T O2LENDD.

. 7 b

9.0ed (A) 5,004 (B) 30et (C)

000 516 wa LT 000 i ﬁL 2o 2 Y Twsf B0 21 2
2 LC-MS/MS R #T#5R (m/z:74.1 > 58.0 TFS = V);

NTFZ2UFEERG ng/mb), B) FHEFHFIEE, © FUv TR

VvV SCHk
D /LUsE, BT EEEDIETA R (ARPEHS
=), TlED, WL, 668-669 (2008).
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2) EA 4 HP BPERER, BREDO U R
TuZyr A (GF5HE6H 14 HEE)
3) BB, AWEBHERKEIED DNA N—=a
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=T 4 T, R ITROEMERRIE, 6:1-14 (2019).

4) O. Folmer, et al., DNA primers for amplification of
mitochondrial cytochrome c¢ oxidase subunit I from
diverse metazoan invertebrates, Mol. Mar. Biol. and
Biotechnology, 3(5), 294-299 (1994).

5) RS AERAREE B 2015 (A4 EEEAN)
H A& L 2E 1 2, 848-853 (2015).

6) AT the, 14+ sn~ T 7 4—12k5
HEH (K@) 7T IO TRORREIC &
DIHE, B4 TFHEES, 41, 11-16 (2000).

7) hBRER, BRICL ST M7 IR, BfE
SHERE, 31, 424-425 (1990).
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8) FHEL T, BRICK 28 HE, RAHEEFME,
26, 549 (1985).

9) MHASFS, ThITRET ) =N T X LA
VIFNZATNERWZERRT T I okt
v, BT HESS, 33, 237-240 (1992).

10) MEATFHS, BB O, Faltilitr ¥ —, K’
7, 24-26 (1977)
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1) #hESBE X
Seroprevalence of coxsackievirus A21 neutralizing antibodies in
Yamagata, Japan between 1976 and 2019; coxsackievirus A21 has rarely

affected young children

Tanaka W, Komabayashi K, Ikeda Y, Aoki Y, Itagaki T, Mizuta K

J Med Virol. 2022;94:2877-2881.

Although coxsackievirus A21 (CV-A21) has been associated with an acute respiratory infection (ARI) as well as
poliomyelitis-like paralysis, reports of CV-A21 detection have been quite limited both globally and in Japan. CV-
A21 strains were isolated from five sporadic pediatric cases with ARI in 2019 in Yamagata, Japan. Neutralizing
antibodies (NT Abs) were then measured against CV-A21 using sera collected in 1976, 1985, 1999, 2009, and 2019
in Yamagata, to clarify the longitudinal epidemiology of CV-A21. The total Ab-positive rate in each year was
15.2% (35/233), 10.7% (30/281), 14.3% (28/196), 3.1% (7/236), and 1.3% (3/226), respectively. Ab-positive rates
generally increased with age, especially between 1976 and 1999. Among the total Ab-positive cases, the Ab titers
were relatively low; 50 cases belonged to the 1:8-1:16, 40 to 1:32-1:64, 12 to 1:128-1:256, and 1 to 1:1024<
groups, respectively. No Ab-positive cases under the age of 10 were observed in any of the years analyzed. In
conclusion, this study and previous works suggested that CV-A21 is a unique enterovirus, which is not transmitted
readily among young children but causes sporadic ARI cases mainly among those >15 years of age in the

community.

A hydroxypropyl| methylcellulose plaque assay for human respiratory
syncytial virus

Takumi-Tanimukaia Y, Yamamoto S, Ogasawara N, Nakabayashi S, Mizuta K, Yamamoto K, Miyata
R, Kakuki T, Jitsukawa S, Sato T, Tsutsumi H, Kojima T, Takano K, Yokota S

J Virol Methods. 2022;304:114528.
Quantifying proliferative virus particles is one of the most important experimental procedures in virology.

Compared with classical overlay materials, newly developed cellulose derivatives enable a plaque-forming assay to

produce countable clear plaques easily. HEp-2 cells are widely used in plaque assays for human respiratory
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syncytial virus (RSV). It is crucial to use an overlay material to keep HEp-2 cell proliferation and prevent RSV
particles from spreading over the fluid. Among four cellulose derivatives, carboxymethyl cellulose sodium salt
(CMQ), hydroxypropyl methylcellulose (HPMC), microcrystalline cellulose (MCC), and hydroxyethyl cellulose
(HEC), we found that HPMC was the optimal overlay material because HPMC maintained HEp-2 cell proliferation
and RSV infectivity. Although MCC was unsuitable for RSV, it assisted the plaque-forming by human
metapneumovirus in TMPRSS2-expressing cells. Therefore, depending on the cells and viruses, it is necessary to

use different overlay materials at varying concentrations.

A seroepidemiologic study of a measles outbreak, Yamagata Prefecture,
Japan, 2017: the estimation of spreaders using serological assays in a
measles elimination setting

Seto J, AokiY, Tanaka S, Komabavashi K, Ikeda T, Mizuta K

J Infect Chemother. 2022;28:1018-1022.

Introduction: In regions where the endemic measles virus has been eliminated, early detection of contagious
patients is important for preventing the spread of measles and sustaining elimination. To investigate whether
serological assays can be used for the estimation of highly infectious patients with measles, we performed a
seroepidemiologic study of a measles outbreak in Yamagata Prefecture, Japan, in 2017.

Methods: We tested plaque reduction neutralization (PRN), IgG avidity, and gelatin particle agglutination (PA)
assays in 31 patients with measles, subdivided into two super-spreaders, three spreaders, and 26 non-spreaders.
Simultaneously, these results were compared with the cycle threshold (Ct) of a semi-quantitative real-time reverse
transcription PCR for the measles virus from throat swab specimens.

Results: In the PRN assay, one super-spreader and two spreaders lacked protective antibodies. The IgG avidity
assay showed that two super-spreaders and one spreader had low avidity. The PA assay indicated that two super-
spreaders and two spreaders lacked protective antibodies. Comparison of the results of the three serological assays
and Ct revealed that patients whose antibody titers were judged as low in the IgG avidity and PA assays showed
low Ct (i.e., high viral load), whereas non-spreaders tended to show low viral load.

Conclusions: Our preliminary seroepidemiologic analysis of a population of 31 patients with measles suggests that
PA and IgG avidity assays may be used for the identification of super-spreader/spreader candidates. However,
further investigations are necessary to validate the robustness of these serological assays in detecting contagious

measles cases.
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Recombinant parechovirus A3 possibly causes various clinical
manifestations, including myalgia; findings in Yamagata, Japan in 2019

Mizuta K, Itagaki I, Chikaoka S, Wada M, lkegami T, Sendo D, Iseki C, Shimizu Y, Abe S,
Komabayashi K, Aoki Y, Ikeda T

Infect Dis. 2022;1-19.

Background: Parechovirus A3 was first reported in 2004 and has been recognized as a causative agent of mild and
severe infections in children. Since we first reported an outbreak of adult parechovirus A3 -associated myalgia in
Yamagata, Japan in 2008, this disease has since been recognized across Japan, but has not yet been reported from
other countries.

Aim: We analysed 19 cases of parechovirus A3 infections identified in Yamagata in 2019 to further clarify the
epidemiology of this disease.

Methods: We performed phylogenetic analyses of parechovirus A3 isolates and analysed the clinical
manifestations and the genomic clusters.

Results: There were two clusters, with cluster 2019B replacing 2019 A around October/November. Phylogenetic
analysis revealed that 2019B cluster strains and Australian recombinant strains, which appeared between 2012 and
2013, were grouped in one cluster at non-structural protein regions, suggesting that the ancestor to these regions of
2019B cluster strains were Australian recombinant lineage strains. The strains from both clusters caused various
infections in children including myalgia. These findings strongly support that parechovirus A3 strains cause
myalgia and other paediatric infections irrespective of the virus strains involved, including recombinant strains.
Conclusions: We have reported repeatedly sporadic cases of myalgia and here showed that recombinant strains
also cause myalgia. We hope our experiences will help better understand these infections and possibly result in

detection of more cases in the world.

Analytical estimation of maximum fraction of infected individuals with
one-shot non-pharmaceutical intervention in a hybrid epidemic model

Fujiwara N, Onaga T, Wada T, Takeuchi S, Seto J, Nakaya T, Aihara K
BMC Infect Dis. 2022;22:512.
Background: Facing a global epidemic of new infectious diseases such as COVID-19, non-pharmaceutical

interventions (NPIs), which reduce transmission rates without medical actions, are being implemented around the

world to mitigate spreads. One of the problems in assessing the effects of NPIs is that different NPIs have been
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implemented at different times based on the situation of each country; therefore, few assumptions can be shared
about how the introduction of policies affects the patient population. Mathematical models can contribute to further
understanding these phenomena by obtaining analytical solutions as well as numerical simulations.

Methods and results: In this study, an NPI was introduced into the SIR model for a conceptual study of infectious
diseases under the condition that the transmission rate was reduced to a fixed value only once within a finite time
duration, and its effect was analyzed numerically and theoretically. It was analytically shown that the maximum
fraction of infected individuals and the final size could be larger if the intervention starts too early. The analytical
results also suggested that more individuals may be infected at the peak of the second wave with a stronger
intervention.

Conclusions: This study provides quantitative relationship between the strength of a one-shot intervention and the
reduction in the number of patients with no approximation. This suggests the importance of the strength and time
of NPIs, although detailed studies are necessary for the implementation of NPIs in complicated real-world

environments as the model used in this study is based on various simplifications.

Suitability of NIID-MDCK cells as a substrate for cell-based influenza
vaccine development from the perspective of adventitious virus
susceptibility

Hamamoto I, Takahashi H, Shimasaki N, Nakamura K, Mizuta K, Sato K, Nishimura H, Yamamoto
N, Hasegawa H, Odagiri T, Tashiro M, Nobusawa E

Microbiol Immunol. 2022;66:361-370.

The practical use of cell-based seasonal influenza vaccines is currently being considered in Japan. From the
perspective of adventitious virus contamination, we assessed the suitability of NIID-MDCK cells (NIID-MDCK-
Cs) as a safe substrate for the isolation of influenza viruses from clinical specimens. We first established a
sensitive multiplex real-time PCR system to screen for 27 respiratory viruses and used it on 34 virus samples that
were isolated by passaging influenza-positive clinical specimens in NIID-MDCK-Cs. Incidentally, the limit of
detection (LOD) of the system was 100 or fewer genome copies per reaction. In addition to influenza viruses,
human enterovirus 68 (HEV-D68) genomes were detected in two samples after two or three passages in NIID-
MDCK-Cs. To further investigate the susceptibility of NIID-MDCK-Cs to adventitious viruses, eight common
respiratory viruses were subjected to passages in NIID-MDCK-Cs. The genome copy numbers of seven viruses
other than parainfluenza 3 decreased below the LOD by passage 4. By passaging in NIID-MDCK-Cs, the genome
numbers of the input HEV-D68, 1 x 108 copies, declined to 102 at passage 3 and to under the LOD at passage 4,
whereas those of the other six viruses were under the LOD by passage 3. These results implied that during the

process of isolating influenza viruses with NIID-MDCK-Cs, contaminating viruses other than parainfluenza 3 can
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be efficiently removed by passages in NIID-MDCK-Cs. NIID-MDCK-Cs could be a safe substrate for isolating

influenza viruses that can be used to develop cell-based influenza vaccine candidate viruses.

WERICE T ARZM=RaRZzANEHE IO F O L ARBREERITAIHR
{EDE Y #H

WUTNEK, S5ARER T, WHB, )=, DS —, Mgk, IrEdE, Mz,
K 5E B, s A

H AN St A2 SR . 2023;70:185-196.

HE JEGEOTRATIRG 2 ISR T2 OI1IciE, B35 - AD 3 SOBROBRHINRKD LD, Kl

HETIE, Hillam U A L AEYE (COVID-19) BIBRIZENT Tnwo - LT Yok Hiz) AR
S TWB D% AL L7z COVID-19 KZEf =i~ v 77 (FZEM~ v ) & W THENE L 7z A RM A
HOMEELF N T2 L2 HME L.
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TrAN) BAERR L. RZEM~ v TOEEICIE, WBRMXAERRE L. S&RGEEE, XY FEOBE
HiE A (REFERAPSHEMIATT VX AICERE) & ZWMORFBA HEELED) OXRFICTay ML

oo Flo, BTICRY, BREEOFRRE, BEREEZRLE. 512, RALoEFHNEEEEZ AT S
BEAEITIE, BEMRAEEZEA L. EBRLERER~ Y 7%, IWBEREHENITA -2 =Y ETA
B L, BERFRERL 7.
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BERICIRS Lz, 20224 1 AUKEOESE T, 10 mARM, 1018, L TTE THAo 30 1R ki
EREML, REME - NERICBITD7 T7AZ—b WA TVl Enb, INHRRICBNWTY 7 A
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R YUE FHERE . 2023;97:6-17.

B ORI CIIREE Y ) L RAT & EHEE A LS DR T BRI R A oA AR 13T b
TN,
FIE 1 2009~2020 F 0 LB RICE T 2 KEEFIZR (VNTR) ST ES W I MR E 2 i i o 1% il A&
FERICEVAHENEZZ TAZ—D L, 200 4E0KKEBEE S ANEEL 87 TAX— (19 N) XTI
FERZE 7 7 DL A FE L, PR 0O i R T A A R & OF - TR L 7.
FER WS LA ORER, EEk (—HEEZR S LN, b L<IE 6~12 Ao BEMICE
BRI A ) 1L 19 Ok (47.4%) ICHEDY, FHD 47 T AX —ICORERKNE L.
E7o, EkREH O AT 6 N (66.7%) TEREROELAWBEEN RH S TWie—7, DSBS @
BEM ORI ORBIERAZTE Z R/ L2 WIRinE (—HlEZLT 13 WL L) Thot 10 A, &pIR
RN Th 72 (p<0.01).
WEER RS R RRBIRE A A T ANERE S SRITIE, VNTR OHTIC L0 7 T A4 — % L E A 5
BEMOEFHHEELZ R AR T 5EBKELENT L2 LN TERL. ZORREIE, REFTOBREGRER
PRI T D AW - RN EE A LEAEEETICER I L2 REE L, MEMNIOEEEORK
MAFREZEFWECERT 2 b0 LB b,

Measles Outbreak Response Activity in Japan, and a Discussion for a
Possible Strategy of Outbreak Response Using Cycle Threshold Values of
Real-Time Reverse Transcription PCR for Measles Virus in Measles
Elimination

Seto J, Aoki Y, Komabayashi K, Yamada K, Ishikawa H, Ichikawa T, Ahiko T, Mizuta K

Viruses. 2023;15:171.

Measles is a highly contagious, but vaccine-preventable disease caused by the measles virus (MeV). Although the
administration of two doses of measles vaccines is the most effective strategy to prevent and eliminate measles,
MeV continues to spread worldwide, even in 2022. In measles-eliminated countries, preparedness and response to
measles outbreaks originating from imported cases are required to maintain elimination status. Under these

circumstances, real-time reverse transcription (RT) PCR for MeV could provide a diagnostic method capable of
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strengthening the subnational capacity for outbreak responses. Real-time RT-PCR can detect MeV RNA from
patients with measles at the initial symptomatic stage, which can enable rapid public health responses aimed at
detecting their contacts and common sources of infection. Furthermore, low cycle threshold (Ct) values (i.e., high
viral load) of throat swabs indicate high infectiousness in patients with measles. The high basic reproduction
number of measles suggests that patients with high infectiousness can easily become super-spreaders. This opinion
proposes a possible strategy of rapid and intensive responses to counter measles outbreaks caused by super-
spreader candidates showing low Ct values in throat swabs. Our strategy would make it possible to effectively

prevent further measles transmission, thereby leading to the early termination of measles outbreaks.

Antiviral susceptibilities of distinct lineages of influenza C and D
viruses

Takashita E, Murakami S, Matsuzaki Y, Fujisaki S, Morita H, Nagata S, Katayama M, Mizuta K,
Nishimura H, Watanabe S, Horimoto T, Hasegawa H

Viruses. 2023;15:244.

The emergence and spread of antiviral-resistant influenza viruses are of great concern. To minimize the public
health risk, it is important to monitor antiviral susceptibilities of influenza viruses. Analyses of the antiviral
susceptibilities of influenza A and B viruses have been conducted globally; however, those of influenza C and D
viruses are limited. Here, we determined the susceptibilities of influenza C viruses representing all six lineages
(C/Taylor, C/Yamagata, C/Sao Paulo, C/Aichi, C/Kanagawa, and C/Mississippi) and influenza D viruses
representing four lineages (D/OK, D/660, D/Yama2016, and D/Yama2019) to RNA polymerase inhibitors
(baloxavir and favipiravir) by using a focus reduction assay. All viruses tested were susceptible to both drugs. We
then performed a genetic analysis to check for amino acid substitutions associated with baloxavir and favipiravir
resistance and found that none of the viruses tested possessed these substitutions. Use of the focus reduction assay
with the genotypic assay has proven valuable for monitoring the antiviral susceptibilities of influenza C and D
viruses as well as influenza A and B viruses. Antiviral susceptibility monitoring of all influenza virus types should

continue in order to assess the public health risks posed by these viruses.

Another advantage of multi—locus variable—number tandem repeat analysis
that can putatively subdivide enterohemorrhagic Escherichia coli 0157
strains into clades by maximum a posteriori estimation

Hirai S, Yokoyama E, Ando N, Seto J, Hazama K, Enomoto K, Izumiya H, Akeda Y, Ohnishi M
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PLoS One. 2023;18:¢0283684.

Enterohemorrhagic Escherichia coli O157 (O157) strains can be subdivided into clades based on their single-
nucleotide polymorphisms, but such analysis using conventional methods requires intense e ffort by laboratories.
Although multi-locus variable-number tandem repeat analysis (MLVA), which can be performed with low
laboratory burden, has been used as a molecular epidemiological tool, it has not been evaluated whether MLVA can
be used the clade subdivision of O157 strains like it can for that of other pathogenic bacteria. This study aimed to
establish a method for subdividing O157 strains into clades using MLVA data. The standardized index of
association, ISA, for O157 strains isolated in Chiba prefecture, Japan (Chiba isolates) revealed the presence of
unique tandem repeat patterns in each major clade (clades 2, 3, 7, 8, and 12). A likelihood database of tandem
repeats for these clades was then constructed using the Chiba isolates, and a formula for maximum a posteriori
(MAP) estimation was constructed. The ratio of the number of O157 strains putatively subdivided into a clade by
MAP estimation from MLVA data relative to the number of O157 strains subdivided using single-nucleotide
polymorphism analysis (designated as the concordance ratio [CR]) was calculated using the Chiba isolates and
0157 strains isolated in Yamagata prefecture (Yamagata isolates). The CRs for the major Chiba and Yamagata
isolate clades, other than clade 2, were 89%-100%. Although the CR for clade 2 Chiba isolates was >95%, that of
the Yamagata isolates was only 78.9%. However, these clade 2 CRs were not significantly different from one
another, indicating that clade 2 strains can be subdivided correctly by MAP estimation. In conclusion, this study
expands the utility of MLVA, previously applied predominantly for molecular epidemiological analysis, into a low -

laboratory-burden tool for subdividing O157 strains into phylogenetic groups.

Longitudinal antigenic and seroepidemiological analyses of parechovirus
Al in Yamagata, Japan

Mizuta K, Itagaki T, Katsushima F, Katsushima Y, Sasaki M, Komabayashi K, Ikeda Y, Aoki Y,
Matsuzaki Y

J Med Virol. 2023;95:e28696.

To investigate the antigenic changes in parechovirus 1 (PeVA1), seroepidemiological analyses were performed
against the Harris strain (Harris), isolated in 1956, and PeVA1/Yamagata.JPN/2021-4785, isolated in 2021, using
immune sera and 207 and 237 human serum specimens collected in 2021 and 1976, respectively. Although rabbit
immune sera showed the highest neutralization antibody (NT-AD) titers against the immunized viruses at 1:12 800-
1:102 400, they were cross-reactive at 1:400-1:800. All 62 Yamagata isolates obtained between 2001 and 2021

(Yamagata strains), belonging to phylogenetic lineage 1B, reacted more strongly (mostly 4-64 times) to antiserum
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against PeVA1l/Yamagata.JPN/2021-4785 than to antiserum against Harris, belonging to phylogenetic lineage 1 A.
Human serum specimens obtained in 2021 showed higher NT-Ab titers against PeVA1/Yamagata.JPN/2021-4785,
whereas those obtained in 1976 had similar NT-Ab titers against both strains. These findings suggested that
Yamagata strains and Harris were antigenically cross-reactive, although there were differences. There are still high
NT-Abs titers present against Harris in 2021 in particular, indicating that PeVA1 has been in circulation with high
immunity in the population. In conclusion, this study suggested that PeVA1 has been endemically perpetuated with

only minor antigenic changes as well as with high immunity over several decades in the community.

FOSHaICERShIAERTOREL LU SRORRSITEICET 5K

A HESE, KNEE, B, BEE S, e, RibE

A LT AR S HERR. 2022;63:79-84

RZPYa0FHERS THLT 702 Y BABBIOZ VI F VD IRGICONT, ZRENF /
I FRD S BRI S 5 FIBICOW TR AT o7z, U W51, ODS, A A4 RIEBAEZEEME L
Teho b~ 7774 —BROSMTLC ZMAGLED Z LISV BROEEMETHD Z LIk
Bz, $T T, Goni bRy E AT LC-MS/MS O HIE G F % Fedfb U, 2R RN 3 8T 2 #H8
PHZE LTz, AOHEDORE Z MR T 5720, MBI Z Eii L7z L 25, BIERD 80.8-112.4%, ff
TTREEED 1.4-3.8% & RIFRAERNE LN, EREBIITWVTNOMST S 0.25 pg/g EHEE Sz, DL EEEs
Fx, FZVVahHBERERE, AOMECEIVRERF ) a2 REP O KEEICREWIETH D &Il L

1976 N 5209FEDUFICTE TS50 Yy F—0 14 LR A21B DO MmFEESF
7K H v B
6301 H ARR IR 7 A v A4y, 20224F6 A 18-19H, HA A
[BEM] =229 > F—0 AR A21 (CVA21) D H#HE 1E 1980-2021 41 B ARE N T 30 FI(ILE D 2019
FOSHEL)THY, EANPLORELRHTH D . For L, 20194 9-10 A2, BMEREBRIED/NRE

#5405 CVA2l % LB IR THID THEE L 7= Jpn J Infect Dis.2021;74:172-4)7=%, 46, [WEKRE®
CVA2l HFFi iR AR EZFHET 2 L IT LT,
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