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L DRI b A A 7 — el B AR TR 5 PR A L R A

i B EA:2010-09-25 1&[E] H #7:2010-11-20

3£ VR S PS5 2 B AR A ARG I 5
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AJ35 1 CFU/mL, a] £k 24 h A58 Al T4, 4k
BT PRI R £

BT FAEF I Z 8 PCR R REGT i 57
IR b B G TIN TAf dy rp v TD R B €09 B
BT L IO P 5 BT A S B ER R 4 i DL £ IR 3
o TR A RS I 7 9%, S K™ R A B
S AT D AR A — PR AR | R A 2R B B A
FBto

1 BPR A

1.1 ##

H#H R @) 5 FE V0 17T IR B ( Salmonella
paratyphi A) ,CMCC50093 , H7 [ 22 % 40 7 18 3
A 18 K E WK W (Shigella flexneri )
ATCC12022 | 4 5 (8 7] % BR i, ATCC6538 | fil] ¥
MR EE , ATCCL7802, H [ 8- 3 s A= 4 T Fh A
i B Gy B W 1T IR ( Salmonella
typhimurium) | ¥7 16 {0, %5 % B3R # ( Staphylococcus
citreus) PR 5B IR ( Shigella dysenteriae) | )
AN & ( Vibrio mimicus ) . ] JR ( Vibrio
fluvailis) BI7IKE ( Vibrio vulnificus) |75 KA
(Vibrio alginolyticus) . k4 ¥ 2F 18 ¥ B ( Bacillus
subtilis) AR ZEFEAF I ( Bacillus cereus) | IR 7
F# ( Enterobacter sakazakii) 228 M K 7R IKH

( Enteroinvasive Escherichia coli) . K g ¥
O157 ( Escherichia coil O157), ¥ Sk 5E B =5 43
%7 3

il Tag DNA 224,10 x PCR Buffer,
MgCl, ,dNTP mixture , DL2000 DNA Marker, K 4
FAEY TRA RA A B bE Rnase A Biospin
7 DNA J PR 41 il 42 10 & L i A 355 0 06 e Ak
EEE, MM RREYEARAFRA A £ E
PCR 5|5 B, LA TAEM TRARRAF

LS i % WK o5 . Mastercycler gradient
PCR " 34{%, #& [ Eppendorf 23 7] ; Milli-Q i 4fi /K
1%, 355 MILLIPORE 2\ ] ; UV — 2500 284} 435
JEE T, HA SHIMADZU 24 ] ; & 3 5.0 AL, 38
Sigma 2% w5 BERKAR R 4¢, £ [ BIO-RAD 24
w]; DELTA 320 pH it, %+ METTLER-TOLEDO
YN
1.2 FAik

$ZPCRAIYEIT &, HEHFEEHE
R 2 TR AT 110 TS KA R R TR e YD 17) TR 19 422
A invA RPN 4R et ok R H
LB ipaH | IV I PE IR TR Y B ) ek A 45 0k
toxR AE R EER L], A1 Primer premier 5.0 J%
Oligo 6.0 B it 4 X151, 519 h BigA: T
AP TREAFG I PP R 1,

&1 BHEESIMFS

Tab.1 Primer sequences for multiplex-PCR amplification

Bl H R SIYFHI(5'-3") T.(C) PR/ (bp)
pathogenic bacteria target gene primer sequence(5'-3") product size
I invA F-GGTCGTCGTTGGGACTGATTGG 66.1 549

Salmonella spp. R-CCGTGGCATGTCTGAGCACTTC 65.1
WG ipaH F-GCTCGAAACGGGCTGTGCTAATG 67.9 348
Shigella spp. R-ACGGTATCGGAAAGGCGGTCAA 67.5
B I 1oxR F-CTGATAACAATGACGCCTCTGCTAAT 63.5 243
Vibrio parahaemolyticus R-TCTGATACTCACCAATCTGACGGAACT 64.7
SRR nuc F-AACGGCAATACGCAAAGAGG 59.6 426
Staphylococcus aureus R-TATACGCTAAGCCACGTCCATA 58.3

m DNA I T4 B BIER T8
FEP% , PR R 5 A T 3% NaCl
HE SR R PR 5 3R B , SR U4 B DNA
SER AL, P By S0 AR 1 2 IR (0 T TR S
Kigrg) " ; CTAB/NaCl #H(3: 5 % LEE %"
9753 5 ) €5 95 TR 1] Biospin 4 74 DNA 2 X
AR B, U B ELRARI, 24Nt
B E R DNA [k BE S 4l

% % PCR R B 464 Rk 4 FPE )
DNA BiA % IR A5, X5 £ 5 PCR I AL
G e BE Mg® e B | Tag Bk B DL JGE K
TEEIX 4 S ONVAR 2 S5 TS 50k 17 IR 4 Rl
b, 1 Fe A B g A

31 4 5 S 6 Bh

e

MBIV TG
R 3 2T R T R
[ 4 6 T 50 T R L



24 Eogs)

WG, S5 K™ il 4 R ALEROR T 22 5 PCR ORI 7 i i) Sz S b 307

AR SRS IR TR | B 47 9 L 9 3 9
BR il B ZF AT TR L DR 2 AT B B B AT
fRARVE KM 5 AT B K AT #0157 A 2 JiK
DNA # 4z, i 17 U 8 PCR §" 5, K2 56 51 ¥ ¢

Stk
% & PCR R H M T ¥ 4 M H AR
BRI 555 IR RO, e - B Rl (PCA)

TR R i P IR 1 T g 5 i 3%
NaCl) ,#45 B FE L 10" CFU/mL A BIR A )5,
PTG A= 20 £ 7K DL 435 i B (5 7 A 10" CFU/
mL %] 10° CFU/mL, & 86 B 1 mL B3k, R ik
F & I DNA 4, £ I 2 5 PCR J7 i 1) R
U

ERAEAAGHA A FEHPRBORE T
R0 K R O TS TR R LR I A v R

4
R, TR LR AV T IR TR AN i o R 4 Fh iR
REfER—IEFR IR R P IER K, u%‘%%*ﬁﬂi DNA
PEIROR , WOAE 28 v 2K (1 iR K (BPW) E’Jﬁ%h‘ﬂji

B0 8 S AR R R X R 4 E AR B RE
T [A]— A F2 v 3 [] A K 1) 5G4 P 2 —NaCl Emi%
FEHATIAL . 38 3 $2& HOAS [7] NaCl ¥k fig iﬁfﬁ 4
FRTE Y 4 DNA Bl , #1725 PCR ¥4 #fi
T AR T R A

% & PCR 75 ik o B AR 7 ik 3t K = 4% Sn 69 4
ol WA SKATC M S B A 57 T 37 DL T B N i UL
B 26V A B2 B FBE ) A 35 1 BE  3E
if FIROA I TR SR B TRITIG T 8 h,
ST DNA #5547, v F 2 8 PCR J7 i 5 bR 7
7 GB/T 4789. 5 — 2003, GB/T 4789. 7 — 2008,
GB/T 4789.10 —2010,GB/T 4789. 4 —2010 %t |-
IRFE ST R B, AT A 3 R R A
TR LA K Sk 3 M 25 S 43 B O T D T 9 R A T L AR
i

2 iS50

2.1 %EPCR RMEGMMRL
IR E A RAL A X IE R 514 (20
umOl/mL)%O6081012141618p,L
72 PCR 3% (B 1-A) 45 R R, Y51 Y
hndEh 1.2 Wl i, 0 1) PR R 7 I I 9
BT AT B S B R S S [ N E) 1.6
L S AR R DR AR 45 B (O g BR TR (R 9 G SR ey
PR, T | 0 B 3o v PEBRE I FEL DK JEL Hh R B Sty

T SE A S 2 LR B S B I FC LR I
AARRE Y AN SO T IR L R IR
PR A R R < 0 T 4 TR T 1) il 7 | D s o
5}551];@ 1.2,1.2,1.6,1.6 pL,

Mg** sk etk Mg T DIRE S -
B AR E M, T I Ak Mg® " MR LA
B K PCR Ry 7= &, B &R i Mg** (25
mmol/L) fyE IRk ik 1.1.5.2.2.5.3.3.5.4
pL, DAL 38 B Mg vk B (Bl 1-B) 25
R, Mg G 3.5 wL A ISR TE I, 4%
W Z BT, Jodi e, AR FR Y3 454 (1
BE# Mg™ " W A3 AN, 2 SECIERE AR 18 - 1%
ik PCR AR 00, i A e Mg® " IS 3.5
plo

Taq B iR JZ o9 K. 4L % & PCR &R
R R T 22 A 1S RO, AS (R N 2Z (8] % Tag
DNA R4 B 7775 58 4, 44 23 (1 850 3 AR AR Y
DNA ¥ 1432 241, 7E£ & PCR KR MALE
it Tag DNA R4 B o] LAy 55 M /e . A5
H Taq i (5 U/pL) S0 K UGS 4 0.1.,0. 2,
0.3.0.4.0.5.0.6.,0.7 pL(E 1-C), 4R 8K,
Taq FEAS N 0.6 WL B34 (1) 55007 250CR 5k
PR TSR A il o B 2ok e R A 2 S BOCIR R v
W S A N 0.6 L,

1B KB AL B JOH B P s PCR
SR B ORE T &S REG YA R S5
PRA[E 25 G, DNA § 383805 T B 5 1B IR EEAIR,
PCR S5 j (47 B4 iy, (H I AT 32 1805 | ) S5 Al
BEIC, 2y R IAR N R 1S . AP AR RS 1 -
Bt Z A PIEEERE T, I R/INETTEEEE PCR J
AR, B KRR RN 52.9,54.0,55.2,56. 7,
58.1,59.6,61.2 C, oAk 35 7R K T B
(E1-D) . Z5E/R B KIREEAE 58.1 CHEZ&HF
TN SRR RWIZIR R 2 8 PCR ¢34 77 i
BoR, HICAERE ey 1 o i B AR E
58.1 C.,

RALJE 49 % & PCR BB 4k % 44 B A5
MR Z 50 wl,Mg** (25 mmol/L)3.5 pL,
dNTP( 4 2.5 mmol/L)4 pL, Taq fifi (5 U/uL)
0.6 wL,PCR Buffer 5 uL, 5|47 (20 wmol/L) ¥H|]
QTR RV MR IE R 45 1.2 pl, 4 8 (0 )
BRI R IRH IE /R 7 & 1.6 L, DNA i
(Asy/ Aggo LI 1.8 £0.1) £ 1 ul, K WFEK
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#ME 50 wL, R 8,94 T 30 s,iR & 58. 1
C 1 min, ZE{§1 72 C 1 min,30 MG, K LEfH 72

750
500
250

a NF YT £ EPCRY =4

a.PCR amplification on the different
primers concentration

M 1 2 3 4 5 6 7

750
500
250

A TaqBgH BE T 2 EPCRY 74

¢.PCR amplifcation on the different
Tag enzyme concentration

C 5 min,

b NFIMg> ¥ & K % FPCRY #7=4)
b.PCR amplification on the different
MgCl; concentration

M 1 2 3 4 5 6 7

dANFIR KRBT % EPCRY 79
d.PCR amplifcation on the different
annealing temperature

1 %= PCR REEHHIMRL

Fig.1 Optimization of reaction condition for multiplex-PCR

2.2 ZEPCRHE5| M4 =4

XF AL FEYD TR | Y 5 € 00 1T R
e R AR B FRBR R R S B PR TR B 2 B
BT G €00 ] 26 BT AR LA I BT L B S I
TS RT3 SO ER A 55 28 F AT L 0
ARZF AT B L BRI Ji FF 5 | AR 28 1 R I ERAT
R TR 0157 |y DNA #iti 47 2 5 PCR
PIE(E 2) o PIBREERE R, VT TIRELE 549 bp

2000

1 000
750

500
250

100

Ab B0 A, G 0 (0 A BRI (E 426 bp 4b
B 2, R AE 348 bp Ak BT
A, B PRI 7E 243 bp AL B 45
Z T, ToH R, Wk R B TR R AR
A TR A AR R S R 0 A5, Al A
DNA JU B Jo4™ 3 26417 th L, R 4 ¢ 51 94 57
Pedy, T E AL

9 10 11 12

13 14 15 16

B2 %ZEPCREMNHFRMYE
M. DL 2000™ DNA Marker; 1. B MPEIRE ; 2. &8 AR ; 3. FAREIGIEVD T ICH; 4. ROGTZEDTTIRE; 5. fIEER K
45 6. R CE R 7. BB M ATER 5 8. BUSIRE s 9. QIGFIE 5 10, W3R s 10, KR4 O157; 12, (228 HE K IR ICFF

13. WEARZFFATER ; 14. BRISEIAFF R 5 15. BIPEXS I 16. BHPEXT IR,

Fig.2 The specificity of detection by multiplex-PCR

Lane M. DL 2000™ DNA Marker; 1. V. parahaemolyticus; 2. S. aureus; 3. S. paratyphi A; 4. S. typhimurium; 5. S. dysenteriae; 6. S.

flexneriy 7. S. citreus; 8. V. mimicus; 9. V. vulnificus; 10. V. fluvailis; 11. E. coil O157; 12. Enteroinvasive E. coli; 13. B. cereus; 14. E.

sakazakii; 15. negative control; 16. positive control.
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2.3 ZEPCRREHIREE
AT T A 5 F) TS 6 U 2 B DNA Ji5 iR A7
Z & PCR ¥ H (¥ 3) , M 10° CFU/mL F
B2 10 ORI 7R BRI R B B 00 4 PR A 1Y
DNA ST 97 3 I HOAR H BE 2%, 1M B 2
10~ f5H T8 471 B, 7T 6 72 % £ & PCR J7 ik
RO G R D 45 0 ) B TR ) R MR s BR Ay

10*> CFU/mL; 24 & W M 10 ~* CFU/mL # ¥ 3|
10 " RER, vb 1T B BRI O A 9 (Y DNA A5
MRAEATH 3 J5 K 2K B2, 1 B & 10 T %
B TG %5 B, 1T 5 1% 2 B PCR J7 ik b ]
QP AR a2 O B Y SR % R R A 10
CFU/mL,

B3 ZZPCRENHRBE
M. DL 2000™ DNA Marker; 1 ~9. i i B£ M 108 CFU/mL #| 10° CFU/mL,

Fig.3 The sensitivty of detection by multiplex-PCR

Lane M. DL 2000™ DNA Marker; Lanes 1 —9. representative of pathogens concentration from 10° to 10° CFU/mL.

2.4 HEEIEFE

FT M E A MK (BPW)20 ¢/L |, 35N
FHRE S /L, IREH K 2 o/L, #4hE 1.5 g/L,
H#EEmE 1 /L, & it 46 B NaCl ¥ B2, K Ik
1.2% 1.4% 1.6% .1.8% .2.0% ,#15 pH &
7.0 0.2, M 4 M HIRE, iR 4 h 5,
1728 PCR 414 (18] 4) , Hivh 4 v 60,3 25 BR 1A Ry
i 6 T, AR K AF O AA SZ 0 Wk B2 152, 93
ORAGE ;s BV PRI Vg R T, AR (REh PR
THRIEEH ALK, Y NaCl ¥ BEK T1. 4% i L~
B A B AR TR RV T T IR TR AT 3, 4 1A
A Bt v B 38 i 52 B, JF 530 DNA Btk
DT HEROR 2. 0% NaCl i b4 P 1)
PIEZAT IR ES . A WL, 1 1. 8% NaCl ¥k i 1 3%
TN HY 4 FIRIAREY Y BRI T 25T AR X
ERWREET 4 MEEARRREON IE A K, B TR 7
e il NaCl ik 1.8%
2.5 ZEPCR 5EHFRAEMNK=mEGNLER
253

K B TR BOK P dom Al iy 52
PR 35 £ 7K P F it [F] Inf i i 22 8 PCR J5 1% (181 5)
DL B BR D7k AT AR (3 2) , o AR 7 v 4G
VDT PG B o 23y, 4 e €08 2 BR i BH 12
FEa 14 4y, BN IR FHPERE & 17 4y, B i
WY RS 24 3 ; Z2 78 PCR Ji bk i v 1T IG

BR PR il 23 007, <5 20 €0 3] 70 BR bRl BHAVEAT i 16
i, B LR SRR BH A A 240 D7, 2598 R FH
Ffdh 16 177 o

PAGHE— 25 PP T 37 9 2 PCR J7 ik AEK
FERRSERFERE P IREAICR (32 3) o SR TR
B bR U 1% 22 F PCR TR0 /KR il
A FREIORT T 9 BEARTT & R 15 95% LI L, ] SPSS
13.0 GEHHHRAPF A TREXTREAS ¢ K56, PR T J0 2
FHEZER (P >0.05) s Kl hp e M SR MR A
HAATE—K PRI 58 B 4 b S0 B 136 ) £t
A5 TCRT R T A R /K SR R AT o

M 1 2 3 4 5

750
500
250

B4 HEEEFE NaClLIREHNRL
M. DL 2000™ DNA Marker; 1 ~5. ThiR BEIK R R 1.2% 1.
4% 1.6% 1.8% 2.0% ,
Fig.4 Optimization of NaCl concentration in
the enrichment broth
Lane M. DL 2000™ DNA Marker; Lane 1 —5, representative of
NaCl concentration of 1.2% ,1.4% ,1.6% ,1.8% ,2.0% .
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Tab.2 Results of detection for pathogens from aquatic products by national standard methods
B AGE H
IKFERE the detected bacteria
seafood samples WHEE  SROAHRE SRR LI
Salmonella spp. S. aureus Shigella spp. V. parahaemolyticus
1. #F i mantis shrimp + + _ +
2. JpKF lobster + + + +
3. # B ity Sebastiscus marmoratus + - - +
4. 9 | i1 bastard halibut - — + +
5. Lyt Scomberomorus niphonius + - + +
6. i lilisha elongata + + + +
7. Hilsa reevesi + - + -
8. # Jz ff Navodon septentrionalis + + + +
9. KZEME Scophthalmus maximus + - + _
10. 431 whitebait + - - +
11. ¥ 71 portunid + - + +
12. #4 jelly fish - - - +
13. 1% razor clam + - + +
14. =3¢ £ Salmon + + + +
15. fi Pomfrets + - - +
16. a5 5#L Surimi raw material + + - +
17. f AL fish balls - + - +
18. ## Y #E crab sticks - + - _
19. Y shrimp roll + + _ _
20. ffifigy fish sausage - - _ _
21. J## D scallops - - - +
22. & Argyrosomus argentatus + - - -
23. iy Pneumatophorus japonicus + - - +
24. 4 squid + - - +
25. #if-}+ dried prawn - — _ _
26. % Katsuwonus pelamis + + + +
27. ¥ JNT Ruditapes variegatus - - - +
28. Fk J]fa Cololabis saira - - + +
29. =3 fa Ji salmon fillets + - _ _
30. #Af Ctenopharyngodon idellus + - + -
31. Hffi%: squid roll - - _ _
32. Bt Scapharca subcrenata + + + +
33. #% crab paste + - - _
34. /N#E . Larimichthys polyactis - + - +
35. K#ifh Larimichthys crocea - + + +
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M12 3 4 56 7 8 9 101112 13 141516 17 18 19 20 N P

M 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 N

5 KFEmPERENSE PCRKNER
M. DL 2000™ DNA Marker; 1. iFlifi; 2. Jpilif; 3. 48 Efilh; 4. F3H 40, 5. 88 6. 6); 7. 61, 8. 485, 9. KE6F; 10. 4ifa; 11. 4%
TR 12, WGAE; 13 0% F; 14, =304 15, 68 16. fEEFRl; 17. fadL; 18. S A EE; 19. IR A ; 20. fafig; 21. B30 ; 22, (iifa; 23.
fifi; 24. Bt fh; 25. (R 26. 6l 27. ¥ )NT; 28. Bk JJfa; 29. =3Cfa f; 30. Fifa; 31. Hfad:; 32. Bulf; 33. 83 34. /i fa; 35.
K fa; N IR R P BHPEXT AR
Fig.5 Results of detection for pathogens form aquatic products by multiplex-PCR

Lane M. DL 2000™ DNA Marker; 1. mantis shrimp; 2. lobster; 3. S. marmoratus; 4. bastard halibut; 5. S. niphonius; 6. I. elongata; 7.

H. reevesi; 8. N. septentrionalis; 9. S. maximus ; 10. whitebait; 11. portunid; 12. jelly fish; 13. razor clam; 14. Salmon; 15. pomfrets; 16.

Surimi raw material; 17. fish balls; 18. crab sticks; 19. shrimp roll; 20. fish sausage; 21. scallops; 22. A. argentatus; 23. P. japonicus

24. squid; 25. dried prawn; 26. K. pelamis; 27. R. variegatus; 28. C. saira; 29. salmon fillets; 30. C. idellus; 31. squid roll; 32. S.

subcrenata; 33. crab paste; 34. L. polyactis; 35. L. crocea; N. negative control; P. positive control.

®3 ZEPCRFETM

Tab.3 Evaluation of multiplex-PCR compared with national standard methods

H AR #Ff target pathongenic bacteria

L PCR J5i% T — ,
N AT = 5519 (f 1
multiplex-PCR method [ B (O A R T SR R I P S A
Salmonella spp. S. aureus Shigella spp. V. parahaemolyticus
6% (% ) coincidence rate 100 94.3 97.1 100
S (% ) specificity 100 91.3 100 100
BN (% ) sensitivity 100 100 94. 4 100
B2 5 significant difference P =0.890
it fE] (d) detecting period 1

T AR AR = (AR + BRYERD) /80 S8 4 51 = FCRTERY CRUAPERL + BRI PER0) | U = FORPE S (RO R + {5 B

'ﬁﬂ) [17-18] R

Notes: the sum of true-negative and ture-positive numbers divided by total detected numbers is equal to coincidence rate, true-negative numbers

divided by the sum of true-negative numbers and false-positive is equal to specificity rate, true-positive numbers divided by the sum of true-

positive and false-negative numbers is equal to sensitivity rat

3 e

NIRDALGETT ¥k il T S R 0 S
Lz Zo M A L 2R S S B R, AN E
R MG K2 S A i 458 TR, 747 i B30 Tl ) PR
AN EARA WA 28, Hrp AR fh AL 2
FEFRIEM ELISA 45 G e =2 A £ A 149 B 5k
FGETIZ T BRI T G 4 R v o
AEE R SRR SR (EL TR LA AR TG T (R  2AT 2 Aol
TR BE . BEE PCR BRI CE R, ZH

el17-18]

PCR IRIESF pe Ik T b a4 J T A5 21 4 J& 1 5
Mo ABFFEEESL I 2 # PCR J7 kS0 1% K )™
ity VDT PR b R (A A BR R P A 9 A
T PR 1 ] P PR AGINY , B A AR A A I v
/& DNA $2HC \PCR §" 3 FHL 3K S0 A, oI 7E— St
(] PN 58 B, A 7™ ity S T Tt BRARAR R At B
R 5 oK, B Tz (9 TR 5. teAh, 2
PCR Jjikid i 5 HA AR I £ AR B , DA S
G B4 A TUORG B 4 H 9, WANG %5
HMHIZ E PCR J5 %5 F RS A ORI X 5 9E
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FMIFFE AT T E MY, WEL %2 F £
# PCR J5 k%54 St PCR Fo AR GE kil 1 5 2=
FR AR B A DU PR B CE N . T AT ) R 5
ST IR SRR T R A A R FR R AL T IR S A
R IR

S 2 8 PCR AR R £ 5%, Horpg |
WIS BB UR B 4% % 22 51 PCR 47 38 19 5 S A
WIS, K5 O T B A % 4 L £ B PCR
FUREAR 2 F 45 F S 8 LAl 2 5 PCR A6 &k R 45
Bl . AR £ B PCR LA 25| 9k
i Mg® " ¥k i | Taq i e BE DL K RO 2640 0 1 1B
OB BE HEAT T 0L, JF 5 B B AR 45 5 i A
dNTP % /& DNA BEHH LA Sz PCR JEFF AR 22
Xt £ F PCR SRR HE 54

SEYS TR A A AU TR S SR L AT LA 4
FUARBUR T E 7] — B F2 2 AR K Wb T 0 R 4
i PCR K (500 , 8 00 1 52 B Al 3o 7
o0 BE 97 DL R4S B AR BOUW B DNA A AR Y 7]
B, TR IR i KA . 93— D7 T, AT
MY 4 FREOR TR KRS AN AR, AT
TEII B R A R R KR, WP
ot T RACB R 7E 1. 8% BRI N, T R B
G R4 BRI A 2 TS T 66 9 R B PR
TR Ehy T A L N ) S A A, R 4
i 7E R R AR 1R 00 25 PF T, 200 10 2 K R
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Establishment and evaluation on a multiplex-PCR method for
detection of four pathogenic bacteria in aquatic products

WENG Si-cong, ZHU Jun-li, LI Jian-rong”
(Food Safety Key Lab of Zhejiang Province ,College of Food Science and Biotechnology ,
Zhejiang Gongshang University ,Hangzhou 310012, China)

Abstract; A rapid multiplex-PCR method was established in order to detect four common foodborne
pathogenic bacteria including Salmonella spp. ,Staphylococcus aureus,Vibrio parahaemolyticus and Shigella
spp. in aquatic products. Four pairs of oligonucleotide primers were designed for multiplex-PCR amplification
according to gene coding invasion protein A of Salmonella spp., gene coding heat stable nuclease of
Staphylococcus aureus ,gene toxin regulatory protein of V. parahaemolyticus and invasion plasmid antigen H
gene of Shigella spp. The amplified fragment sizes of these four bacteria were 549 bp,426 bp,348 bp,243
bp,respectively. Then four main factors of multiplex-PCR system were optimized, also the specificity and
sensitivity of this method was detected. The final 50 L reaction mixture contained 1.2 pL nuc primers,1. 2
pL ipaH primers,1.6 uL toxR primers,1.6 wL invA primers,0.6 pL Tag enzyme,3.5 pL Mg”>* ,4 pL
dNTP and 1 wL DNA template for each bacterium. The sensitivity was as low as 10 CFU/mL for Salmonella
spp. , Vibiro parahaemolyticus and 10° CFU/mL for Shigella spp. ,S. aureus. A general enrichment broth
was optimized to allow simultaneous growth of these four bacteria in samples. The multiplex-PCR method
was used to analyze 35 aquatic product samples compared with national standard methods, the coincidence
rate of two methods was greater than 95% and there was no significant difference between these two
methods( P >0.05). Therefore ,it was suggested that the method developed in this study had high sensitivity
and specificity ,and could be applied for the rapid detection and molecular epidemiology survey of foodborne
pathogenic bacteria in aquatic products.
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