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st 42% A0l gov AAY % 40%
e 9dgde] FAHA LI Yk (. WFY FLE ol fAYE AT
S Rolm QEd A AFE Z o 681% ATE MEAQA 9 Ao FAH
7 Ytd 5). 199637 199739 FALE BE AA Q] viATEA A5E ¢
MZ ok 0697} wzupolE 2ot Aol E AoE R F (2). Bfold =
7 AAE oG AR B 7HsAol dE uolezzE wzuolex, A
Zujolg)z, ojrEZulola s, Zejulelelx, ofumutelgxs dEZulele
2 B2 AT ¢ Jou 98 JHX AHFoFE pol xZulol 2Tt M T8
3 AZE wpolgiart € Aoz #wodrd (3).

yrZu}lo] B 2 naked, icosahedral, single-stranded, positive sense RNA
o222 FAzLe Zol 76-7.7 kbB=o|tH(3). utH oz HFdE =2
vlolgl27t 2= Jusidets FuFe upolgArvte] e EHY JeUT
%37} glole EAEA formzg TR AHE EA 3t 7FEAE sHA
23 Atgo] o2 HFsIE AuUelA EAE A "ot webA BEAE AF
BE7} AFE blolgj2ae] 9 AFo]l & JHeAEE /AR ok 2y 48
Ao A uolHAE wldslEd o8 = e AEJ AR EHA YA
ol AXT LGS o]l &3l = =2ulolgl2e QCAHFEE AT + Utk (3.
wat Z7ide AAAu A S o] &3t A EROZREE xEupoje 29
A99RE s a8y AAE F L FH 1mld Holx ¥ wHif o
ge] npole] A7t lojeoknt &gle] Jhed @Al U HFY HA &§
7lle A Earh AL o8¢ HEL ulolg(x4 W7l Ast
B 7lx9 HFo] EAFEXE o}F BEE AAHo|nZ ELISATS #Ho
2 gxle] BRI RE ulo]H2E I ojy-u AHEFS HAM F
gat7lde dus FAFs . dEdA HEFY =2Holds HEL 537

3t S o8 F ¥ gu. FAAAFRE o] &3 x=Zulo]
# 2ol HAEHE =ZA RT-PCR (reverse transcriptase polymerase chain
reaction)& o] &3 3 NASBA (nucleic acid sequence based
amplification)& ©°]&3l= WHog g & vt RT-PCRS YA 2 step
RT-PCR (A AE dX¥E o83t A PCRE FE)T single step

4

d
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RT-PCR (9 7#HAI$ PCRE Z<& tubeollA] 838, nest RT-PCR, real time
RT-PCRE2Z UE F gou 7|EF o2 GrAE S ol&sitte HoAE
Ze dgolty. NASBAE promoter”} o) XAl t]#}1%t primers} 3714 &
(reverse transcriptase$} RNase H, T7 RNA polymerase)S &7 #-& tube
| WolZxo] oju wEolx: RNAZ #olst:= Hgﬂgii HIV-1& X2%3 ¢
H oyglojg] 29 H9 FAZHE violg] 2o TEARE FRStE o] &HI
o} w=Zujojg o] A o] Jies ML AL
Bz AEFd o dAZAE /b dE AMEEs Wde] RT-PCRe 9
s =
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A€ot o5 WHE wfg 94 Wolrle st F EA] HAA A
€ A s Utk RAAE A F EAvEE Wlske 3 (inhibitor) o]
EAst A& WEste 297 Bn E”T vlelglad drRelrt FA43)
02 ol F7RE AEFEFTY EE =2vold2E HAEE 5 & primer7t &
A AR Fe Folth wEtA Al AFEL HFLEHFEH Hol2E &
AHo2 FH3}E AT, volgl: RNAE ZRFH R FE3E A7, viold

¥ groupdl A AFO2RE volgs §AA4E FEeE WS Ba DY

Qe (@) olx Wl 488 A = o) WoF
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ASRd =2H10(2 A A
- BEERAEA -r—gJI"”

SIS MY D
IR,

B0l A2 JHE

1. Size: EM & &
2. 0 2} §: filterable

3. ASXIMS B4 o £
LR 8
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HHOl A L] & A

« RNA £= DNAZ &tIHA|
not both

« HIOI2{A 2 RNA £ = DNAE single &£

= double stranded form .

not both

Virion: free virus particles

* Genome :
DNA or RNA
* capsid: protein coat

* envelope
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Host range

animal viruses
Plant viruses

bacteriophages

Host range—= (H E | ol Al
LI?

cell surfaceOll =Xl 6}= receptor

virion’s coat

virus2 2 X1 0l & K &t cellular factor2
availability
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General Morphology of Viruses

-

Naked icosahedral virions

* Poliovirus
* Norovirus
* Hepatitis A virus
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Enveloped icosahedral virion

» Herpesvirus
» - Herpes simplex

Hepadnavirus

- Hepatitis B virus

Naked helical virions

* tabacco mosaic
virus
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Enveloped helical virions

e influenza virus

e vesicular somatitis
virus

Complex virions

* vaccinia virus
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Animal virus@| 25

* DNA virus * RNA virus

1. ss RNA virus (positive strand)
picornavirus (poliovirus, HAVS)

1. ds DNA virus

Aden_oviru=s, Herpesvirus, calicivirus (norovirus )
Poxvirus S coronavirus (SARS virusS)
2. ss RNA virus (negative strand)
2. ss DNA virus orthomyxovirus (influenza virus)
Parvovirus paramyxovirus (measles, mumps)
3. ds RNA virus

reovirus (rotavirus)
4. Retrovirus
HIV-1 &

Foodborne & Waterborne viruses

* Groupl * Group II (fecal-orally
(Gastroenteritis & 72 transmitted hepatitis
viruses

6= viruses) es
« Rotavirus : * Hepatitis A virus (HAV)

. Adenovirus : » Hepatitis E virus (HEV)

* Astrovirus :

* Norovirus (Norwalk-like
viruses)

* Group III
(Enteroviruses)
* Poliovirus

+ S i S -lik
apovirus (Sapporo-like . Coxsackie Virus

caliciviruses .
+ Echovirus
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ANZSHOIH AL 2E WY

1.EM
2. ELISA
3. RT-PCR
4. RT-PCR & Nested PCR
5. Real-time PCR
6. NASBA
(nucleic acid sequence based amplification)

ELISA2| & ¢

E i . ; s s N Iy B l

G W Y M i ; {_% é‘% ,

. ! g e 5’

— C et O N,
PR ! S eny v;\

B N ve ok

ety L)
o L
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PCRE2| &2l

- cpe M4
AR “oan
Crae o N .
g PR R -
> (IR !
Cgoah A o i - ! b e
ey 4 Lo Wt N . A,
o [ . S OPRN N,
-
M O zd g
; R
~ o
7 - \ L omkTmETT
L W T4 L LELNE
[T ST e
\ e R = encients ]
\ o =
N O, e CoIoEOR
e \ s BT
oot . - SRS | SN
Dy e g RS N S w7 eoaiae
3 T
£~ WG SRR,
L Vo L ERSTNEREE o
N
o OB CYELE . Y w0, BECOND CVELE, TR
f‘ﬂi 3 bl i mva molarish (@ don's oandod BNA Moot 0f couin stranderd BRA motetstiosf

NASBAZ2| & c|

100-1000 coples Fina Amplicon
F. _"Wm

Primar 2
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Table: Properties of tests that are used to detect the foedborne viruses

Assay Methods Principle Detection limit | Infectivity
(particles/g) test

EM Visualization of 106 No
particles

ELISA Detection of viral 105 No
proteins using Ab

Cell culture Sereen for effect on 10 %1 Yes
living cells

Hybridization Detection of genome 10+ No

RT-PCR Detection of genome 1093 Ne

Nested RT-PCR

Real-time RT-PCR

NASBA Detection of transcript ? No

TL A
A ES 9
1. AE=
2. AlZe

5= =ote
3. &!n
4. mOIZ S
5. O

AS= H0ld A=
Ol A2 J1?

SALX ES.

8t surrogate model 0| 8)

ol =018 a0 ACH

SE 220| HEZ LM E (inhibitor).
ofl B & & 2 cell culture system0i| A H}
Ol ADN Xt Xl 2 HLE OF3 & & G| XteHC.

&t animal modelO| 218, (EYY LS 4

2

=k

SHBOIBA SFIOILIZZ ABW &=
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AZZO| HIO|HAZSHO QA

1. Extraction of virus particles (nucleic acid)
from the food matrix

2. Simple: as few steps as possible
3. Efficient: in terms of recovery of viruses

4. Reproducible

ANZEZO| HIOIHA SEIEEY
1. UMK = CHE 2 shellfish 0l focused.

2. & groupUl A CtA CHE protocol= L &t
HF UL 0L 28 0| LS X= Hlw 320}
Il

2 YR OB ASHAZ HoIZ AL HE
st H :
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Norovirus & Poliovirus

-naked

-icosahedral
-single-stranded
-positive-sense RNA virus
-genome size: 2f 7.6-7.7 kb

Genomic organization of norovirus

7642
), 3

hr A 5359 6938 7573

v ﬂn 32 @ﬂ—-vsn .
o ORE1 5345 o3t ORFE
® 530 aa “__j
i gRre:
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Genomic organization of picornavirus

i
" : e
LIAB-110 | 0 faal o8| 2 faApl %1 30 oA

ASS2 H0ldlA B
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/\'QU*E

= o
HMa
« XD ENAE X DI 100g
. EF/ 4 100ml
. stomacher2 S £ AIE2
T A2 100g
. =84 100ml
. blender2 =4 £ AIE2

« HEXIZZ08: HHXI2 100g
. PBS 100ml
. blenderZ = £ AIE

Extraction of viral RNA from food

200 1extract
inoculation of poliovirus or norovirus

1ml Trisol or Easy-Blue
vortex & tumbling
200 1 chloroform
vortex & tumbling

centrifuge & transfer supernatant to new tube
precipitate with isopropanol
wash with 70% ethanol

resuspend the pellet in DEP-treated water
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Assay of Virus

* Poliovirus

plaque assay

Norovirus

RT-PCR assay

Table: Primers used in this study

Name Sequence (5' 3")° Region | Length of
amplicons
pohovirus -
DG172 | GATTACAAGGATGGTACGCTT vPI1 524bp
DG173 GACTCTATGTAATTGGTGATGCCT 2B
Norovirus
DG1792
CARYGGAACTCCAYYRCCCACTG RNA pol 574bp
DG1802 TGCGATCGCCCTCCCAYGTG
DG185® | TWCTCYTTYTATGGTGATGATGA
DGiged | TTWCCAAACCAACCWGCTG RNA pol 203bp
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Primers used in this study

DG179 (NVLII184U23) & DG180 (NVLII738L.20)
2 Legeay et al. 2000. J. Virol. Meth, 90, 1-14.

DG185 (SRII-2) & DG186 (SRII-3)
b Hafliger et al. 1997. Int. J. Food Microbiol. 27-36.

¢ Mixed bases in degenerated primers:
W=A/T, Y=C/T, K=G/T, R=A/G
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