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Real time Reverse Transcription-Polymerase
Chain Reaction (real time RT-PCR)
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- Water bath 60 avenaLzed
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- Micropipette wae filter tip
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Centrifuge
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- Proteinase K 30U/mg (SIGMA)
- NucliSens lysis buffer ttaz NucliSens magnetic extraction reagents (BioMerieux, France)
- 1?181&15@3%"11&%11 mastermix (Bioline Ltd. UK )

- Primer (BioDesign) w8z probe (Biosearch)
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ehLﬁl;ﬂﬁ@ﬂﬂﬁixﬂﬁ%‘ﬂﬁmgwumﬂa ISO/TS 15216-2:2013"% Microbiology of food and
animal feed-Horizontal method for determination of hepatitis A virus and norovirus in food using

real-time RT-PCR-Part 2: Method for qualitative detection 6N#:-

MSe3aNAIBENUAzMTINAL5H (sample preparation and virus extraction)

dUMREUNTNBENUBY 10 GIGBMIBEN Faamwzdutiiadamadiuaims (digestive gland)
aannd 1 ldluaumnzde dalvazdon dadhatedngn 2 nduldlunasanaass udidnasazans
Proteinase K (30U/mg) @Wu2 100 pug/ml MU 2 Jadans ﬂuuaxmshﬁqmwgﬁ 37 aNFNALTeE
a2 320 58U/ lunm 60 17 udrundaly Water bath 7 60 asengaided wiu 15 Wit dudesd
3,000 X g Wunm 5 i undudummzaulaldvasndnsuana RNA

4 & d - . .
MNN 1 UL NLOUDINT (digestive gland) 2DWDEUNIN

mM3anm RNA (RNA extraction)

1% NucliSens lysis buffer uaz NucliSens magnetic extraction reagents lagymaaaunay
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PUSHNNHANGH iuAIBgheianahauaiuiu 500 lulasans aslunaaaiidl NucliSens lysis buffer
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1% 10 W7 W dundesd 1,500 x g Wuns 2 @ﬂehuiaﬁq donntiudace wash buffer 1% US103
400 lalas80s §09A3s MuAIE wash buffer 2* USaas 500 lulasans d89A%8 waz wash buffer 3*
Usanas 500 lulasans dnwiless Teglumsdnudazasaliihvaandaeldly magnetic rack ud
Wen magnetic silica bead M8 magnetic separator @mhﬁlaﬁyq waLiy elution buffer 100 laulasans
ihlnwaseigumnd 60 aseizaidied AN 1,400 sau/nil dunm 5 il thnasesagalinms
wen magnetic silica bead @@ magnetic separator ﬁﬂﬂ‘?ﬁ wunwzaulaldnaandmsum real-time
RT-PCR uddufulifianmgd —so sseniwadea aunhazldnu

(*wash buffer T NucliSens magnetic extraction reagents)

71131 one step real-time reverse transcription polymerase chain reaction (real time
RT-PCR)

159 real time RT-PCR 14 forward primer, reverse primer ua¢ probe &ail §mdu GI QNIF4
(5’-CGC TGG ATG CGN TTC CAT-3’), NV1LCR (5’- CCT TAG ACG CCATCATCATTT AC-3"),
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NVGG1p (FAM-TGG ACA GGA GAY CGC RAT CT-TAMRA) uazah%3u GII QNIF2 (5°-ATG TTC
AGR TGG ATG AGR TTC TCW GA-3’), COG2R (5'-TCG ACG CCA TCT TCA TTC ACA-3"),
QNIFs (FAM- AGC ACG TGG GAG GGC GAT CG-TAMRA)

Mawsanaseiiamiuljisen RT-PCR Tviassnuanauazvasanuamsumsnsa GI waz GII
ToafuuaanuusureasdUsenaums g 69il RNase free water 2.9 lulasans, 2XTaq buffer 12.5
Tulas8a3, RT enzyme 0.5 lulas5ans forward primer 1.25 lulA5805 reverse primer 2.25 WlA5a05
waz probe 0.6 lulasans Usanas 20 lulasans nasanniudin RNA 5 lulasans ldundiags RNA 284
\ilanaenasu, positive control, negative control uazih ldlunaaniiisnsaiismiudnsen 20 lulasans
TeUsanassn 25 lulasans Tasusnauazvasaiudmiumsnsa GI uas GII hluldnIaaiinysmnmens
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Wugn3suluanIwasa (Rotor-Gene, Corbett RG 3000) 619lUsunsuasil 2uaaud 1 reverse transcription
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Mol 45 aeFnBalded 10 11 1 59U 2UABUN 2 preheating NaMUAN 95 BIFEYATET 2 1H 1 58U
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2UnBUN 3 denaturation NN 95 BIAYATET 15 311 annealing NV 60 BIFNLATET 1 W
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extension Ngui 65 ByE@aLEad 1 WIN NUIU 45 58U BIUKETITBITYANY FAM
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msAnmathaiiavasunesudu 219 draths wul$aluls 17 e dadludasas 7.76 Taaily
GI 5080z 0.91 (2/219 adn) GII 5988z 6.85 (15/219 AIDEN) Ltazla\iwuwauaﬂwml,%yaﬁy'mm genogroup
Tughaghadentiu (m5199 1) Funmiesanuis Wauaaan woedmeu sunew 2556 Anllusanaz
12.9, 17.3 48T 2.6 NNAIAU IULABUNNTIAN NNMWUS wasiinnan 2557 aalinubialuls (M5 2)

M3 1 wamsaahsalulsluilaviasuesuau

NUIUNIDENNATIINY

NUIUMIDEN Th$aluls (%) I
Genogroup 1 Genogroup II
(VR UNTNAY 219 2 (0.91) 15 (6.85) 17 (7.76)

M3 2 Bnanasawuhsalulsluiiavesunesueu

Wwau U NUIUMDEN Snuatefiaany (%)
AN 2556 31 4 (12.9)
WOAINEYY 2556 69 12 (17.3)
5UMAN 2556 38 1(2.6)
NNTIAN 2557 28 -
NUMWUS 2557 27 -
Hduaw 2557 26 -
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wanude Miimatudiaurashisluls ewilifienudssdagamwaasfuilnaviaanaiomsssnald
Fudumassinazashialulsludlavesnssuuduidulsanaeamasds® vesmnsuildanusauliiismwe
wazvasuNaNuALEuanSzonAm® uennnifiiimsszinennvesusimaalulssmadluds?

MInTNNIBEae ISO/TS 15216-2:2013 § 3 wuaauia msanahia maain RNA wos
real-time RT-PCR m3dudasslfiamns digestive gland HaiimsAnmwuhianududusadhidmnnni
TuaSonzdmau 1% uazliunsmia RT-PCR inhibitor 1aun polysaccharide was glycogen #iiily
ilaifladiuu 9 saavesnesy Haninsodudsnsne1a3s real-time RT-PCR hlsifauaauiaau (false
negative)*® msana LsaeannnmadarmsivagiSmusiinnings SmSumsaAnminiiasnndmahs
\fluemnanzaield Proteinase K iitavhanaiilaidoraamasnesuudidashivaslumsazans

msan® RNA 1% NucliSens lysis buffer ua NucliSens magnetic extraction reagents® '
Tg lysis buffer 7§l guanidine thiocyanate azvhWizaguanudiUaes RNA sanan @aanniiu magnetic
silica 913U RNA (flathutiunaumsdnasle RNA fiudans wiavh RT-PCR

M3 real-time RT-PCR Usznausiesaslfisenianaiiasmelunaandentu fa Ujnise
reverse transcription Wumsass complementary DNA (¢cDNA) :nusfin? RNA Togldoulysl re-
verse transcriptase wazauaIeUfiisen PCR 39 cDNA fadnduduwifiad iiavfissuou DNA ih
ninauuunigulasld primer uaz probe fiflenusumnziu GI vda GII msanadensinuenvasaiu
(singleplex) 92%14 GI waz GII 1ail#738 multiplex luvapaiizlIny LfJumSLﬁ'ummhLLa:mmf&nmﬂu
msasnam hsalulsluunas genogroup®

maasahialulsludevesnssuesiinumstudioudaifiudosa: 7.76 wu GII mnnh GI
Wuideatumsnenuzasssmadu g Wy UssinadSaas andgawsnn sonsusgussasuiu a’jﬂu
poaAsLEe® ) Hedaandasiumsasnluganszrasithelulszmalng® wasmlan® wuh GII
genogroup fiwuanniiga Tasawz GIL4 hialulsazgniusanmniuganszaastheldinnnhdudu
aymaGagaNssniniuC” agnivasluunanh Sadasimsthdahds fldmmnsamiahialuls
Tavua " Ssgnidasasguaithuasnsa vesunssaiagluuvanhiuiasandalumaduaimsnnmansas
Auh wennildsfimanmnnuihluguseumsudavessashlasmsaainnuadunidmeisianuszain
vaguaznvas (depuration) aansoaauiinamaludisursuaiiGeldnaiuazaaldifeunuamely
2 Yu udiiszansmwiasnhlumsanuinamsuidiaunadhfaluls®

Fanmiinnawubhidlulsdedaugmen fudausunen 2556 Femeaiu wudeiunae
Uszmadsananuannlugguunuszanannialuggauq desnnhialulsnudegumgionldinnni
anvgiige Amsdnwwuhh3alulsns GI wes GII asaasnnuasiigamad 17 asenwaidead s
gaunnil 10 avAadea™”

Tumsfnwnassil faudaewutGnabialulsligunatin wifeasilifemsduiheld daenn
haTulsafiugmnaniasiiies 100 aymefiisswaiiasiliinamsiadala® samsdslifninnviaiadu
o™ giidasmaislnavesunsudumsidaniisaazaanmnnuvasiiiadald maiuissmumesunasu
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avrnuaided faglungudsddslimsiulssmuvesnisuiu deslpligngudnvaslasmsldanudauli
gaumgiiaelunasnesudu 90°C i 90 3N
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hugudayanassuna Tasrhmsdnaluamsidemadssdemstuidauhialuls 1dud vasaaseh din
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Wumsduasasuilaamelulszne aaserwdudayadimsumsndanasaashlilanasgiuaina
iiamsdeaansalszing
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0.91 GII $a88¢ 6.85 wazasrawvlugnnmeadu Suianudssdegiuslnafasldudaiiofulszmunasdu
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Detection of Norovirus in Raw Oyster
Meat by Using Real Time Reverse
Transcription-Polymerase Chain
Reaction (Real Time RT-PCR)

Chamrieng Poonyaprasit Nutthakan Tiyasiwaporn and Atcha Satjapala
Bureau of Quality and Safety of Food, Department of Medical Sciences, Tiwanond Road, Nonthaburi

11000 Thailand.

ABSTRACT Norovirus is an important causative agent of gastroenteritis and food poisoning associated
with oyster consumption. Because of its filter feeder, oysters can accumulate norovirus from growing water
contaminated with norovirus. Consumption of raw or undercooked oysters may cause illness. Norovirus
cannot be cultivated to date, thus detection relies on molecular method. This study was undertaken to
investigate norovirus in raw oyster meat from fresh markets and supermarkets in Bangkok and peripheral
areas, Samut Sakhon, Samut Songkhram and Chon Buri province, between October 2013 to March 2014,
by using real-time RT-PCR method. The results showed that norovirus was detected in 17 out of 219
samples (7.76%), of which two samples (0.91%) belonged to genogroup I (GI) and 15 samples (6.85%)
belonged to genogroup II (GII). The detection of higher incidence of GII over GI is relevant to the trend
of incidence of norovirus in feces of Thai patients. This data can be used to evaluate risks and to inform

national health alert to consumers.

Key words: detection, norovirus, raw oyster meat, real time RT-PCR
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