R E 48 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 65, 47-51, 2014

2ndY TVE A LAPCRZEAWZ ) 0 U A VA GHERERR TR B B RET

KB LA, KB A, &

R

ot

IEa;

oy, R T, KRR R

i e

2

JayA A (NoV) (&2 BEFHEOMAETIE, BmPHROKE Y BEICOVTENoVRAENTOI DA, =

o ORBIKIZE TN A NoVITMED THMETH B 7o L. £z

U7V A APCRODEEMEHPMK NG E IR B

OEFEMICRITAZELEHINTEBY, BoNTEROHERBELZ SO TEILRAMENROLNTND, Fa
X, L VBERMIINoVERET B9, BMORERY RIKOH -2 NoVREILEZ BT L, 2ndY 7 /L% A LPCR%

FAWCHEsBR A 2l L C & 7=,
TIEMEE 2RI L 2RI N T2,

LU s, U7 LH A LPCRICE 2 FEHME CIFBBMHEIE CTH - TH, MR
ZZ T, 2ndY 7V H A APCRIZH L2 30BOERLESWTRF L7z, 3R

FIA~D ABIAIRIERDOREITH D, 359 A 7 LV OMIESISIC L0 G SN TZEY, SUEBITRUEAZ 1052 L 72

Ho,

BB CIXISRIAE R & 72 o 72
BTN 2 £ 5 Z LN ARETH - 2.

FBICIZ20% A 7 /L OYEIERSIZ K 0 15 - FER,
TINEA LOFERE G LT, ZOfREE, 3BAZ AVWi-5
£7-, REBEMHWT2nd PCREIT-72E 25, T _XTORKTHIBEDZELN,
bz Enn, 2ndV 7V H A APCRIC & 5 HERIRA ORI 217

AEIDITEICZ10F AR L= b o) 2L, 2ndY

AL, 20 R8I IA DN VBB HER SN DIT% L,

5 7= @2nd PCRTIE, HEEMZ AN L CTHWL Z LT, BELEMENEOND Z AR S,

F—U—F: / auAX, 2ndV TV Z A APCR, fih, HEWY, wHEHE, ®1%F

& =

FHELFE LTS /a7l A (NoV) IZX D EPEFED
FAE T, BESCTHENFEFIIMZ, B O & I
D RRIRIZ OV T H No VIR 2 20 L, JeIFs & OVgix
BEOFRHABTOI TS, BN L ONoVIR HEIZEA 5
BB BEECE > TRENTEY, [FEEIEETIINoVEHE &
THHEEEYEE U 7L Z A LAPCRIC K B ERME10= e —LL
EELTWs. L, BHCEENDINoVIFETH D
OB LERANZ &0, 102 E—Ri# 0KV E B XEH
PEICRIT D Z ED D, NoVRRIHIEIRE b Vil RO fik
RIFEONZONTHE, ZL< OB RINTND.

oL, M ZMER Lo neikdz v cadfh o
NoVIRE#IT->TW5. £LT, VT /NLZA LAPCRTI0=Z
E—Ll EOEREZ R LIZBRIRIC oW TIE, #Hzi
conventional PCR (1st PCR) TR S ¥7-EW % AV CH
JEY T LA A JPCRZAT H2nd Y 7 /L4 A LPCRYOIZ L %
MR 2 M L C& 7. LaL, EHfEI= =L ET
HoTh, 2ndY TV Z A LPCRTIHEMEE 2 BB H £ <,
BRI O PIECHE I OWNWTO X 522 DRa S b B
THol-.

NoVIGHEDHEE SITZHAITHB VTS, 1st PCREW D>
BigfmFRITIC AV B 72 D12 36 5 2nd PCR CHENE BEY)
DELNRWEIRHAIND. TNOLOFRKNE LT, Ist
PCRX2nd PCRCHEA T2 77 A ~— DRl A Th 5 LIS}

IZ, 1st PCRTH LA DIEIBFEY SRR TH H7-DIZ, &
D2ndV TV H A APCRR2nd PCREPHEL TWVD Z &N
Ez b,

ZZ T, 2ndV TV X A APCRODENEIZ fciE 72 1st PCRFA
BrOMERIEIZ SOV TRAT 21T 5 L RIFS, FREHE vz
NVIBE ORI 21T - 7=

MR B
1. HE3RM8
20104E7> H20124F DR B BERR A & L THAFsEE
IR SRR D 5, NoVERMEZ 102 B —Hif &
R UTERMISHE, SERY SRIKERFHIELE L,

2. NoViRE

BARIRIZOWTIE, M (Proteus vulgaris NBRC 3045
¥R ZAWERIFLEDEIT 72, bbb, SRikico
WCIEEPBS (=) &AW TIERL L 7210%3LA18 mLIZ kU
TFIlr— AT A 2 TI5C, 2001 FREEE LTS b B
(107cfu/mL) 20 pLEEAM L, 35°CTI6MEfIE R L=, 5%
F%IZ, 10,000 rpm, 205 MO EELSEEL 2%, 0
1% %40,000 rpm, 20, 4°CTHEELOBEL, S5z
LB % 140 W\LOJRBE 78R /K CRVRE S W72 b O 2 L
HIZ W=,

BEED BIEIZOWTIE, 10,000 rpm, 2053 A ELE O

o HURERERR AT E o F — IR T A L ARTSER

169-0073 U AUERHTTE X A KT 3-24-1

b UM RR 2 A SE T L B — (R R S et R e A B R

¢ HUREBMERR L RIS v F — IR



48 Ann. Rep. Tokyo Metr. Inst. Pub. Health, 65,2014

SEEL, F0 75445000 rpm, 28R, 4°C CHEE.OSEE
L7z, BONT-IbEW & 140 uLOTRE 785 K TR S8
A gl N LAY

REARI DA ONoVR AT 1E, JEAE 55 B4 i IS HERL L
THEaL7. T742bb, EEEfhHIZQIAamp Viral RNA
Mini Kit (QIAGEN) % fVCT4T7->72%%, Random hexamer
(Amersham Biosciences) 33 & O’SuperScript IT

(invitrogen) & HWN TR G G 21TV eDNAZ 15 7.
NVEETOBIE, AR L7ZcDNASuLZ 88 & L, 2
X Mastermix (Roche) 12.5uL, 774 ~—%02uL, 7’1
—703 uL, B LU K68 uLa AVT,
ABIPRISM7900 (Applied Biosystems) (2L 2 U 7% A A
PCR%Z1To72. NoVE{n1#I (G) #HHHDOTF A ~—
BXUFn—7& LTCOGIF/COGIR (100 pmol/uL),
RINGI-TP (a) (30 pmol/pL), #f=FHEI (GII) H& LT
COG2F/COG2R (100 pmol/uL), RING2-TP (10 pmol/uL)
ZHW, 50°C247, 95°C1043 &% 1ElD#%, 95CISHEB L
56°C153 %45l 0 IR LTz,

3.2ndY 7 ¥ A APCRARE D ERL

2ndV 7V Z A APCRICFAWV D 3B E LT, &AE15HI1E,
RE B SHIRIZOWT, LR D4E Y O 1st PCREW % 1
#1172, PCRIZIZExTaq (TaKaRa) Z M\, 77 A ~—i%
GIHIZCOGIF/GISKR, GIHIZILCOG2F/G2SKR % AU 7=,

1) FBA

cDNAS WLZ#FAL & L, RUGSEIENER &3 0 94°C345y
D%, 94°C14y, 50°C14y, 72°C25y %35 VK L, Rk
MR SIE72°C15%) & L TH B AL7ZPCREWS0 nL % 30k}
L L7

2) A%IB

PCRITFABIA & [FIERICIT o /2%, PCREEWS uL% 7%
K45 lLE M ZT0f5ICAHIR L7z b D23k & LTz,

3) AskC

FOGEE, 94°C35y Dk, 94°C14y, 50°C14y, 72°C2453
DY A 7 NVEZE20ENTIHS L, R ERISIET2CI50 &
L TH HV7-PCREEMSO uL & 7B E L7z,

4) ASD

PCRIZFEIC & [AERIZITVY, PCRIEMS pL& P ZEEE K
A5 WLE N Z 105N L7 b D aakk e Lz,

4.2ndVY 7 & A4 APCRIC L A #Et
RO TR L 7ZA-DORES plLa Ay, 3o
NoVIREIE TR L 7= 71T Y 7V ¥ A APCR%E Elifi L 7-.

5. BT
HBIA~DE HEIT, GUHIZIZGISKF/GISKR, GIFIC
IXG2SKF/G2SKRD 75 A v —% i\, 2nd PCRZ1T - 7-.
SO EARIE, 94°C34y D%, 94°C1%y, 50°C14y, 12°C2 %
35V L, RRMEKEET2CISE L. Bbhnie
PCRFPEY) % Nucleo Spin Extract I (MACHEREY-NAGEL)

AW THS L, Big Dye Terminator v1.1 Cycle Sequence
Kit (Applied Biosystems) |2 & 23— 2 = ARIGEIT o
7=. KJSPEW %, Centri Sep Spin Columns (Applied
Biosystems) Z MW CHER L, ABIPRISM ™ 3130 Genetic
Analyzer (Applied Biosystems) 2 & 0 ¥ ZERLFI /54T 24T -
7o, BB TEHTIZGENETYX version 10 % FIVTATYY, i
PR OFEE, ESTEYSENFET O AR G ] o
FLICHEL CIRE LT

& ®=

1. RFD2nd Y TV Z A HPCRD HEL

WiEt S & Table 1128 L7=. 2ndY 7 /L% A APCRT
WPt & 72 oo b DI, BB THBNCEEIA TIXGID 6 1A,
GUAMRETH Y, FHREBIZGINSHIK, G 16, R
BICITGIZ 6, G 128K, FEIDIXGIATMIE, GII
DR IETH o7, Zofizix, V7V A APCRTIEA
BHETHS70, W oREE AV z2nd U TV & A
LPCRT, GIDGME & 72 o TofiE 2348k (Food 1, 3, 12,
13), GUAEMEE 7257 b DR IME (Food 10) 8 B
2. ¥£72, VT AZA LPCRCEANEIOZ E—RIE ThH -
72723, 2ndV 7 VH A APCRTIIWTHOREZ HNWTY
B TH o772 b ONRGIITIRIR (Food3, 8, 14, Swab
1) WSz,

2. B TFEOLE

b2 < ORIECHMED R S U723 8B % AV T2nd
PCRZA1T o722 A, 2ndV TV A4 APCRTHMEL 72>
TR COBRIETHEBED S S, BB T4 I
HZLENHARETH T, TOME, GUIGL3, 4, 5, 7,
GIIIGIL2, 3, 4, 6, 1472 K OBEFHIZHEINT.
BRRETIETEI R ED KB EIZEFOTILTH
ST, BEOBLGTRMBEL TS LDONREL R
v, Fiz, HEMY MIED20dY) 7L F A LPCRTH;
PERHER S N4, &HEBIOBE» DHRH I N
NoVOEE Al —F L.

Z =3

INET, WaITHENELO= B —FiE DRV ERE 4R
L7oRRIBIZHR L, BB K D HE 2T 2729,
TR B DOHAINZHE, 2ndY TV H A LAPCRIC K DGR
MAEEIT>T&7z. LaL, FEHEI02 Y —Ll EThoT
LiERMmA IR L R EH L 2L, £, VANLVAE
DLNMRIETH DI LB L, #@H O2nd PCR CTHIEE
MBS N TR TR MT A0 &b LIRLIERBR L
TW5., ZNHOHBE LTIt PCREMMIEEITH D =
EM, 2ndPCREPAFE L EE X bz, 22T, 1stPCR
FEMIANRRNC 72D Z L # P SEBIOERE S LT, st
PCREEW) % #5 IR T 2 I IER R R BIE A ) &+ 5 J7ikic o
WTE R T o7z, ZOFER, WThosEhe HnTsh,
PEHRIEOL L LT L 0 < ORIETHMENHER TE 1223,



WO | o W ' HE O, 65,2014 49

st PCREEW) D AR D H %5147 o Toak kb 2 W25 612, &
H % DA THEL 22 o7=. 7235, Table HTIZ10R5I2AT
R U723 ORE RO B E IR LA, 1006512 78R L 7=k
FRWEGAICH, RERBROERIME LN,

F72, EMMES102 E—Fi% TH 7=, 2ndY T Z
A LPCRTIIWTNORE ZHNTHRIETH 72 b DN
GIIC4f&fA (Food3, 8, 14, Swab1) fERINT=A, =
NOIIBBBYER S TH 1= EHEE ST,

P EORERIZEY, 5%, NoVIREIZBWT, 7A/1L2R
BEOD I NE OB X B MRS CHERREZ1T O HEER
HDHETIE, 1stPCREMZ AR L721%, 2ndV) 7L Z A A
PCRZ Ffid 5 1L T, NoVIEIEDHIEZITH Z &N FE
LWEEZ L.

—7J7, BREBEFAICE VT, NoVIEME & 2o ik
WZDOWTIE, BRI 21T 5 72O OPCRIFIRIEM N & E
LTHELNDZENEETHD. 40, NoVEEERHED =
DI LR A2 AWS 2 L2k, BEREREN-
BRIE, WTILLEIEENESD Z ENTRETh -7z, F

7=, WBFEITHEHR D IFF1ETIE2nd PCROHEEEY) & 15 S 7
Mo T2 EMBIIRIKRIZOWT, 1st PCREM % [AIFRIZTAIN L
T2nd PCREATo T2 A, T XTOMRKTHIRED 515
HLENTE, VANAEOSZVRIETHLRIEITIAZTH
HZENERENTVDS CREET—H).

* L b9}

AEOBEFHNC LY, 2ndV 7V & A LZPCRIC & D B
LML TRMNT 21T 5 72 D2nd PCRTIE, & B/ 1st
PCREMZFIN L THWL Z & T, ZELEEENEON
HZENHLMMNERSTE. 2B, 102 —RKiETH-oTH,
2nd Y 7V F A LPCRTIEMME & 72 2 MR A GL T4
(Food 1, 3, 12, 13), GII'CIH{E (Food 10) RS,
AH0E, NoVEEEDHIBIIEHEIZ S\ CORFIN & HITMHE
ThHhdIEPRBINT.

Table 1. Threshold cycles on Real-Time PCR and 2nd Real-Time PCR for detection of Norovirus in food and swab samples

2nd Real-Time PCR

Real-Time PCR

Sample A B C D

GI GII GI GII GI GII GI GII GI GII
Food 1 — 423 — — 24.6 254 28.7 35.5 30.8 26.9
Food 2 — 41.7 — — — 21.1 — — — —
Food 3 — 394 — — 18.7 — 24.7 — 27.5 —
Food 4 — 429 — — — 31.2 — — — —
Food 5 — 41.6 — — — 214 — 37.5 — 27.8
Food 6 — 41.6 — — — 28.2 — — — 35.6
Food 7 42.5 42.6 322 — 17.8 19.4 24.5 32.0 27.7 27.1
Food 8 — 39.8 — — — — — — — —
Food 9 — 443 — — — 21.1 — 39.9 — 28.0
Food 10 442 — 21.6 — 16.3 20.1 22.5 40.1 25.0 28.2
Food 11 — 44.8 — — — 20.7 — 34.6 — 26.6
Food 12 — 434 20.2 — 15.7 17.5 22.6 342 26.1 26.2
Food 13 — 41.8 18.8 39.8 16.1 17.6 — 29.8 40.3 25.8
Food 14 433 41.9 18.5 — 15.7 — — — — —
Food 15 41.5 42.0 18.8 — 15.8 19.9 28.9 32.7 28.8 26.1
Swab 1 — 43.8 — — — — — — — —
Swab 2 — 40.9 — — — 19.1 — — — 26.6
Swab 3 — 39.1 — 37.9 — 17.5 — 27.4 — 26.5
Swab 4 — 425 — — — 20.5 — 26.7 — 25.0
Swab 5 — 43.1 — 34.9 — 15.9 — 34.0 — 26.6

— : undetected

: 1st PCR products obtained after 35 thermal cycles
: Dilute (1:10) samples of A
: 1st PCR products obtained after 20 thermal cycles
: Dilute (1:10) samples of C
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Confirmation Method for Detection of Norovirus by Using 2nd Real-time PCR

Miyuki NAGANO?, Tetsuya AKIBA?, Kohji MORI?, Yoshiko SOMURA?, Kana KIMOTO?,
Yukinao HAYASHI?® and Akemi KAI?

Methods for the detection norovirus (NoV) in food and swab samples have been studied to elucidate the route and source of
NoV infection. For effective detection of NoV in food and swab samples, novel methods were developed. The results of these NoV
detection methods were confirmed using a 2nd real-time PCR in which the PCR products from the 1st round were used as
templates for the next round. Many samples found to be NoV-positive in the screening tests were, negative as per the confirmation
tests. In these confirmation tests, four different preparations of PCR products were examined to be use in a 2nd real-time PCR
method: a) original PCR products obtained after 35 thermal cycles; b) a dilution of products obtained after 35 thermal cycles; c)
PCR products obtained after 20 thermal cycles; and d) a dilution of products obtained after 20 thermal cycles. Out of the total 20
food and swab samples, 18 were confirmed to be NoV-positive as per the diluted PCR reaction while 8 were confirmed to be NoV-
positive as per undiluted PCR reaction. The samples identified as NoV-positive can be used for subsequent PCR amplifications to

examine the genotype of NoV in these samples.

Keywords: Norovirus, 2nd real-time PCR, food, swab, confirmation test, food poisoning

2 Tokyo Metropolitan Institute of Public Health
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