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Establishment of the nucleic acid sequence-based amplification
method of detecting Vibrio parahaemolyticus
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JIANG Ying-hui>, WANG Jian-guang®, ZHU Su-zhen’
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3. Qingdao University of Science & Technology, Qingdao 266042, China)

Abstract: In this study, we adopted a technology based on nucleic acid sequence-based amplification (NASBA), to establish a
rapid test method of Vibrio parahaemolyticus. Specific primers and probes were designed for the tlh target gene of V. parahaemolyticus
and the detection method of NASBA was established. Its specificity and sensitivity were tested. The results showed that the
sensitivity of the NASBA was 5.1% 10 cfu/mL which was higher than that of PCR method and this method had no cross reaction
with other species of bacteria. The amplification products of V. parahaemolyticus were rapidly detected by using the universal
rapid detection board of nucleic acid amplification product. In conclusion, detecting V. parahaemolyticus with NASBA method
was more specific and sensitive than PCR method and has lower instrumental requirement and a broad application.
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Table 1 Reference strains used in experiments
Strains Strain NO Strain amount
V. parahaemolyticus ATCC 17802 1
V. parahaemolyticus 2
S.flexneri CMCC (B) 51572 1
S. sonnei CMCC (B) 51592 1
S. enteritidis ATCC 13067 1
S. cholerae 2
S. typhimurium 3
L. monocytogenes ATCC 7644 1
L. monocytogenes 1
L. innocua ATCC 33090 1
Y. enterocolitica CMCC (B) 52207 1
E. coli ATCC 25922 1
C. freundii ATCC 43864 1
C. amalonaticus CGMCC 1.2020 1
K. oxytoca ATCC 43165 1
E. cloacae ATCC 700323 1
E. aerogenes ATCC 13048 1
S. odorifera ATCC 33077 1
S. marcescens CGMCC 1.2818 1
P. vulgaris ATCC 49132 1
1.2 AMV . T7 RNA N
RNase . RNaseH NEB RNAMaid
( )
RNAout o
1.3 NCBI

tlh (AY578147)

883

Primer Premier5.0 Blast

5-GCAGTCTTTCGCTGTTGCT-3' 5
R 5-AATTCTAATACGACTCACTATAGGGCACAA

CGCTGACGGATAACG-3' ( T7 DNA
RNA ) T 5-CGTCAGC
GTTGTGCCCT-3' 3 FITC,
«C ) .
1.4 RNA
1 20 o
1 mL RNAout RNA
RNase 20 C o
1.5 NASBA
1.5.1 NASBA
25 L,

10x buffer 2.0 pL. DMSO 2.5 pL
DNA 5 pL F. R (10 pmol/L) 1 pL

dNTPs (2.5 mmol/L) 0.5 wL NTPs (2.5 mmol/L)
1.0 pL RNase-free H,O 20 pL.

10x buffer 0.5 uL  BSA (10 mg/mL)
0.25 pL  T7 RNA (50 000 U/mL) 0.8 pL
AMV (10 000 U/mL) 0.8 pL RNase
(40 000 U/mL) 0.5 pL.  RNaseH (500 U/mL) 0.4 pL

RNase-free H,O 5 nl,
65 C Smin 41 C

5 min
41 C 90 min,
RNA RNAMaid
1.5 pL T (10 wmol/L) 1 pL 94 C
3min 56 C 1 min
t61
1.5.2 NASBA
1.5.2.1 DMSO DMSO 2%
4 %~14 % NASBA
1.5.2.2 30 min~ 120 min
1.5.3 NASBA
3
1.6
ey [61C Do
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Note: The C of detection device represents the Quality Control Line, T
is the Detection Line, S is the Sample well. The Detection Board | is
blank control; The result is negative when only C line show red
(Detection Board 2); The result will be positive when both C and T
show the red color (Detection board 3); The detection board will not
work if both C and T line can not show color
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Fig.] The instruction of Universal Detection Device of Nucleic
Acid Amplification Product
1.7 NASBA 1
20 RNA NASBA
1.8
ATCC 17802 °
1 mL RNA
RNA 10 RNA
NASBA
1.9 NASBA PCR
PCR
SNT1869-2007 o 1.8
ATCC 17802 RNA
PCR o PCR
PCR NASBA o
2
2.1 NASBA
2.1.1 DMSO
DMSO 10 %
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10 %

M: DNA #84; 1: MAESTE; 2: 4%; 3: 6%; 4: 8 %;
5: 10%; 6: 12%; 7: 14%
M: DNA Marker; 1: Negative control; 2: 4 %; 3: 6 %; 4: 8 %:;
5:10 %; 6: 12 %; 7: 14 %

& 2 DMSO ¥ E*t NASBA & R &Y % 1
Fig.2 Effect of DMSO concentration on the NASBA reaction

2.1.2

90 min
90 min NASBA ( 3).
2.1.3 NASBA 3
NASBA

200 bp
100 bp
D
50 bp

M: DNA f7if4h; 1: Pl 2. 30 min;

3: 45 min; 4: 60 min; 5: 90 min; 6: 120 min;

Note: M: DNA Marker; 1: Negative control; 2: 30 min;
3: 45 min; 4: 60 min; 5: 90 min; 6: 120 min

B3 RAAEN NASBA &R &80
Fig.3 Effect of reaction time on the NEMA reaction

1: Bldeabm, 2.

@ g A I E ATCC 17802;
3~4: GliEadEINW o8 6k,
Note: 1: Negative control; 2: V. parahaemolyticus ATCC 17802;
3-4: V. parahaemolyticus isolates
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Fig.4 NASBA detection for V. parahaemolyticus
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2.2 3 NASBA

1: PIdEafps; 2: $1E il E ATCC 17802; 3~4: @S oMKl &K 0#H; 5: REREN AN CMCC (B) 51592;
6: B &V 1R ATCC 13067; 7: $ddm B8N £ 3 0745 I 1§ ATCC 7644; 8. Hhé i £ 9 £ &K1 CMCC (B) 52207; 9: KM K
i ATCC 25922; 10; R AFHMAFH ATCC 43864; 11: @ L E/AKE ATCC 43165; 12: M4+ ATCC 700323
Note: |1: Negative control; 2: V. parahaemolyticus ATCC 17802; 3-4: V. parahaemolyticus isolates; 5: S. sonnei CMCC (B) 51592;
6: S. enteritidis ATCC 13067; 7: L. monocytogenes ATCC 7644; 8: Y. enterocolitica CMCC (B) 52207; 9: E. coli ATCC 25922;
10: C. freundii ATCC 43864; 11: K. oxytoca ATCC 43165; 12: E. cloacae ATCC 700323

B S NASBA RMEBZMENENERHE
Fig.5 The specificity of NASBA detection system in detection of Vibrio parahaemolyticus

2.3 NASBA PCR 10

5.1x 107 cfu/mL~5.1x 10° cfu/mL,

5.1% 10" ofu/mL 1SR
NASBA 5.1% =

10> cf/mL ( 6). 1: PLEsHR; 2. 5.1% 107 cfwmL; 3: 5.1 10° cfwmL;
4: 5.1x10° cfu/mL; 5: 5.1 x10*cfu/mL; 6: 5.1 x10* cfu/mL;
: 7: 5.1%x10°cfwmL; 8: 5.1 x 10" cf/mL; 9: 5.1 x 10° cfu/mL

| . ; 1: Negative control; 2: 5.1 x 107 cfu/mL; 3: 5.1 x 10° cfu/mL;

| | | 4:5.1 x 10° cfw/mL; 5: 5.1 x 10* cfu/mL; 6: 5.1 x 10* cfu/mL;

I | ' l 7:5.1 % 10* cfu/mL; 8: 5.1 x 10" c¢fu/mL; 9: 5.1 x 10° cfu/mL
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! Fig.7 The amplification result of different dilution
ATCC 17802 RNA by PCR
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7: 5.0 = 10° efwmL ; 8: 5.1 x 10" efwmL ; 9: 5.1 x 10° efw/mL
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Fig.6 The sensitivity test of NASBA for Vibrio 5.1% 102 cf/mL
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