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SYBR Green I real-time polymerase chain reaction for
detection of Norovirus Il in the shellfish
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Abstract: We set up an SYBR Green I real-time RT-PCR method for the detection of genogroup II Norovirus, and this method’s
primers were encompassed the conservative region of Norovirus II. The limit of the detection was 10% copies. The standard curve’s
linear range was 10°-10° copies, correlation coefficient was 0.9952, the slope was —2.982, and the intercept was 35.84. This method
possessed specificity for genogroup II Norovirus, without any cross-reaction with rotavirus, adenovirus, hepatitis A virus or
astrovirus. The coefficients of variation (CV) of the C;values of the standard plasmid were 0.95%—1.69% (n=5) in intra-assay and
0.87%—1.24% (n=3) in inter-assay. We used this method to detect 30 shellfish samples, and found 3 samples were positive. This
method is sensitive, specific and reliable for Norovirus II. It can be used to detect the Norovirus II in the shellfish rapidly.
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Fig. 1 Dynamic curve of the real-time RT-PCR for Norovirus.
1-6: GII Norovirus plasmid standards containing from 10° to
10" copies per reaction; 7: negative control.
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Fig. 2 Standard curve of the real-time RT-PCR for Norovirus.
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Fig. 3 Melting curve of the real-time RT-PCR for Norovirus.
1-6: GII Norovirus plasmid standards containing from 10° to
10" copies per reaction; 7: negative control.
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Fig. 4 Amplification curves of the real-time RT-PCR system
for different viruses. 1: GII Norovirus plasmid standard; 2:
rotavirus; 3: hepatitis A virus; 4: adenovirus; 5: astrovirus.

CAEZE 57 FE (CV) 435120 1.02% . 1.69% . 0.95% .
1.13%, #LERES (n=3) B CHAESFFREL (CV) 4
W 090% ., 1.18% . 1.24% . 0.87% ., [ ik&EHFEFE
B, 7EAHIE S8 4514 F , SYBR Green I %51 PCR &
DR R A F VAT . BEPLAIER 3 A~ FHE PCR =4 ik
FIRFEMIT, MIPL5HERRE2HMN GG 11 B
B, ULHABTHEST BP9 PCR A A 2 iR ] 5%

#F 1 Real-time PCR &M ag#t MANHLENRIE W CERETR R

Table 1 C; values and coefficients of variation (CV) of intra-assay and inter-assay of the real-time PCR
Intra-assay (C, value) Inter-assay (C, value)
CV (%) CV (%)
1 2 3 4 5 Avg C, 2 3 Avg C,
a 19.91 19.85 19.42 19.51 19.66 19.67 1.02 19.74 19.48 19.98 19.73 0.90
b 22.34 22.51 22.80 22.74 22.49 22.58 1.69 22.95 22.86 22.51 22.78 1.18
c 25.08 25.43 25.16 25.37 25.24 25.26 0.95 25.63 25.49 25.87 25.67 1.24
d 28.16 28.31 28.46 28.21 28.35 28.30 1.13 28.49 28.56 28.35 28.47 0.87

a—d: GII Norovirus plasmid standards containing from 10°to 10* copies per reaction; Avg Ci: average C; value; CV: coefficient of
variation.
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Fig. 5 Amplification curves of the real-time RT-PCR system
for 30 shellfish samples. 1: positive sample (Oyster); 2: positive
sample (Oyster); 3: negative samples.

3 itk

AR, W TR H 25 W — A A Bk
WE LR AL T A R, 5275 L 1 DU R Q0 25
— AR YR . BRI, d T DS b s A R A
ARSI 7 s, X T R B AT F BRI 15 B 8 17 1) i
KEAEEZ L, REE KA SYBR green I Jeklik
FENT T AN EE A 9O RT-PCR R R &

SYBR Green I ¥ J 2 52 M SC55 A SCHE N R 2
—, MR AR S R EIOLE SRS it
o e BE DI 24 ) PCR K2, A S8R BT I SYBR
Green I YR}N & Invitrogen A& P25, A= i
B SYBR Green I Z9K BN 1<, HLAN, ARSCRT &N
R ZE S, Mg #BEIAF] 3 mmol/L, =T H M
RT-PCR R & Mg™ # % (0.5~2.0 mmol/L), if 4
5 Mg VR B AT LA LRI SYBR Green 1 %) PCR
SN AR AR

S Z RS A DEOUME T R4 R AR
S, RS BRG 1  RART I, HR R K

TR P e R AR, (AR S B AR
AT AR S 6 7 A [ SR O A B TS 5 A R L
KR R EBE ) 52°C 0 SYBR green 1 2EOGE
& PCR FAHY B =M RIAE 100 bp LLF!T, A58
PRI 5 I e 7 R 1 RS X, g
Fr B BN 95 bp, FFAILER

A SZEG BT 7 B SYBR green 1 %% % i
RT-PCR ¥, GG II NVs fi 8 A6 T PRiAF] 102501,
FLH R RT-PCR (R (K0 FERZy 10° $5 D1)H1S)
PR 10 5 A4 T SEBR BRI B 4, K= T 2
Zoad FAL PR A I, TAL PG R T A 4°C a1 4
TNHEAT . AESE UK S AL B 0 SAR R
RT-PCR ¥, WG FEAL TR 2 I F RT-PCR K H kA6
LY T 6 h, TR HIZ T 1 DO T A% TR B BB 52 B AG:
22y 3 ho 12Tk AT I & R AE , PCR ™4
NG5 Y G o s g 2 23 A 3R T, SO A4 & 1 PCR
FEUIA SRR S, WA R A A B, AR
I AR T, eSS ER I, O
g I BRI RR 5, SHOIRETE . Bl E . I
WRBE . ARG TCAS SR o 1 X S5 s Ao o it A
fR At P IR AL R 2 T, BT ST R R R
S, B SYBR green I %66 5E & RT-PCR 44
ARG RE S A A 298 25 I8 (NERTH), Lt TagMan
BEP MM AR TG B, Uk, ARSCER A7 /Y SYBR
green I 76 E i RT-PCR 3 HAT R AL, Pk, 455
Fasg . GUrm i, nE T RRAROK = & b an
e HE T R ARG

REFERENCES

[1] Tan M, Jiang X. Norwalk viruse gastroenteritis, increased
understanding and future antiviraloptions. Curr Opin
Investig Drugs, 2008, 9(2): 146—151.

[2] Esteve GA, Navarro RG, Sala MR, et al. Outbreak of
gastroenteritis by Norwalk virus in nursing home. Med
Clin, 2008, 130(3): 117-125.

[3] Esteve GA, Navarro RG, Sala MR, et al. Recombinant
norwalk viruse implicated in gastroenteritis outbreaks in
Hiroshima Prefecture. J Med Virol, 2008, 80(5):
921-928.

[4] Ando T, Noel JS, Fankhauser RL. Genetic classification of

Journals.im.ac.cn



822

ISSN1000-3061 CN11-1998/Q

Chin J Biotech

June 25, 2010 Vol.26 No.6

(3]

(6]

(7]

(8]

(9]

[10]

(1]

[12]

“Norwalk-like viruses”. J Infect Dis, 2000, 181(12):
336-348.

Goodgame R. Norwalk viruse gastroenteritis.
Gastroenterol Rep, 2006, 8(5): 401-408.

Marshall JA, Bruggink LD. Laboratory diagnosis of
Norwalk viruse. Clin Lab, 2006, 52(11): 571-581.

Igor VK, Irina AA, Alan M, et al. 3'-Minor groove
binder-DNA probe increase sequence specificity at PCR

Curr

extension temperatures. Nucleic Acids Res, 2000, 28(2):
655-661.

Jiang X, Huang PW, Zhong WM, et al. Design and
evaluation of a primer pair that detects both Norwalk- and
Sapporo-like caliciviruses by RT-PCR. J Virol Methods,
1999, 83(1/2): 145-154.

Hua R, Tanaka Y, Fukai K, et al. Rapid detection of the
hepatitis B virus YMDD mutant using TagMan-minor
groove binder probes. Clin Chim Acta, 2008, 395(1/2):
151-154.

Schmidtke G, Groettrup M. Identification of homozygous
transgenic mice by genomic real-time PCR. Methods Mol
Biol, 2008, 429: 45-58.

Vinje J, Vennema H, Maunula L, et al. International
collaborative study to compare reverse transcriptase PCR
assays for detection and genotyping of noroviruses. J Clin
Microbiol, 2003, 41(4): 1423-1433.

Jothikumar N, Kang G, Hill VR. Broadly reactive TagMan
assay for real-time RT-PCR detection of rotavirus in

clinical and environmental samples. J Virol Methods,

Journals.im.ac.cn

[13]

[14]

[15]

[16]

[17]

[18]

[19]

2009, 155(2): 126-131.

Catriona L, John J, Niamh S, ef al. Real-time reverse
transcription PCR detection of norovirus, sapovirus and
astrovirus as causative agents of acute viral gastroenteritis.
J Virol Methods, 2007, 146(2): 36—44.

Shou L, Guangyu H, Qingye Z, et al. A SYBR Green 1|
real-time RT-PCR assay for detection and differentiation
of influenza A (HIN1) virus in swine populations. J Viro/
Methods, 2009, 162(2): 184-187.

Santhosh SR, Parida MM, Dash PK, er al. Development
and evaluation of SYBR Green I-based one-step real-time
RT-PCR assay for detection and quantization of Japanese
encephalitis virus. J Virol Methods, 2007, 143(1): 73-80.
Kong LL, Omar AR, Bejo MH, et al. Development of
SYBR Green I-based one-step real-time RT-PCR assay for
the detection and differentiation of very virulent and
classical strains of infectious bursal disease virus. J Virol
Methods, 2009, 161(2): 271-279.

Marino JH, Cook P, Miller KS. Accurate and statistically
verified quantification of relative mRNA abundances
using SYBR Green I and real-time RT-PCR. J Immunol
Methods, 2003, 283(2): 291-306.

Hewitt J, Bell D, Simmons GC, ef al. Investigation of a
waterborne norovirus outbreak in a New Zealand ski
resort. Appl Environ Microbiol, 2007, 154(3): 718-723.
Scott TM, Rose JB, Jenkins TM, et al. Microbial source
tracking: current methodology and future directions. Appl
Environ Microbiol, 2002, 68(12): 5796-5803.



