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FTA Filter-based Multiplex PCR Detection of Three Species of Food-borne Pathogens in Soybean Products

ZHOU Wei, ZHOU Zheng, KANG Su-fen, LIU Dong, MU Yan-kui

Abstract : To establish a multiplex PCR method for the simultaneous detection of pathogens (Staphylococcus aureus,
Salmonella spp, and Shigella flexneri) in soybean products, FTA filter was used to directly extract the template DNAs from
soybean products. On the basis of nuc gene of Staphylococcus aureus, phoP gene of Salmonella spp, ipaH gene of Shigella flexneri,
three pairs of specific primers were designed for the multiplex PCR detection, and the reaction conditions were optimized. The
results showed that three targeted genes of 280, 409, and 326 bp could be specifically amplified using the three pairs of primers.
Without bacterial enrichment, the sensitivities of the multiplex PCR for detecting Staphylococcus aureus, Salmonella spp, and
Shigella flexneri were 10, 10%, and 10? CFU/ml, respectively, and the detection could be finished within 4 h. This multiplex PCR
method is accurate, fast and effective, thereby providing a new approach for the detection of Staphylococcus aureus, Salmonella
spp, and Shigella flexneri in soybean products.

Key words: multiplex PCR; food-borne pathogen; detection; FTA filter

HEy25: TS201.3 SCERARIRAD: A YRS 1002-6630(2009)18-0317-04

2009, Vol. 30, No. 18 317

050051, China)

Bt AT ACT IR m AT B i 22 4 ) i
KA, R ESON 35 DRI S RE o — AN
I TRy b R A O S ] P S A,
FCrp RS 7 R B it G R BUW R DR . RAE S0, X
S0 SO B P S LK) TRV T R < R (U A ER
[N AN BN TN Y 3 e o T N R S
XSS B AR Ge R Tk, R T, A IR
BB, DI, SR L R PR AT R RS I T i

WA, PCR B — R sl S0 w1 B R 30 7 75
POZEHTE R, W B R A ERE T, A% G AR

ks H 3. 2008-09-22

R ICIEE, KA A 015704, {H & — FR I 7 [l 5 i
A2 i I TR RN 24 S IR % . 2 PCR HRSZIL T X £
Tl BT 100 [ 20 A, S 0 44 BSF R R AR, g R A
S5 1R 1 = BEAIE 5 [ 1100,

PN 1 (R 5 e R A T LA B G v = ey L LE S G
W, SO RRE N nuc LK. YWITIKE R phoP
FEDR . R KB Y ipaH JEE BT 3 0 S )
HWATZEPCR, LUWEIHERM . Phid. &2 =#E PCR
R T3 7k, O TR) s ARG 0 £ b b 4 B R A ER R . VD)
ICH . AR RGBS W i e B ie 7 5 o

EZ TS A58(1983 —), B, W TR, Wwil, FENAFEWEESURFE M. E-mail: william19830106@163.com



318 2009, Vol. 30, No. 18

=sSt3
~ DD

il =

XDl

1 MR5EE

11 Mk W55 A
111 ER

SO AR E (Staphylococcus aureus)
ATCC6538. 1.800. 1.1476. 20063. ATCC25923.
ATCC13565. ATCC14458. ATCC8095; ¥
(Salmonella spp.) 50041, 50001, 50004, 50115; #i
G K # (Shigella spp.)51571. 51107, ¥ H F[H
B 27 4 A ORI B L
112 PCR 5I# it FI6E Bl

FIFH Array Designer 2.0 il % # PCR 514, L
WAE T AEY) TR R A F A .

Fz1 SEPREEEKIIM
Table 1 Primer sequences used for PCR amplification and the
expected amplicon sizes
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SHUCF - AAAGCGATTGATGGTGATACGG

nuc 280
Stnuc-R  CCAAGCCTTGACGAACTAAAGC

Sa-phoP-F AGGTTCAGCTCCAGGATTCAGG
Sa-phoP-R - AACGCCGTGAGTTTGATGACC
ShripaH-F  GTTGCTGCTGATGCCACTGAG
Sh-ipaH-R - GTGCGGAGGTCATTTGCTGTC

HIER 4k (bp) Hoiw

Staphylococcus aureus
phoP 409 Salmonella spp.

ipaH 326 Shigella spp.
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Fig.1 Electrophoretogram of amplification products obtained using
the multiplex PCR assay developed for the simultaneous detection
of Staphylococcus aureu, Salmonella spp. and Shigella flexneri.
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Fig.2 Sensitivity of multiplex PCR detection of Staphylococcus
aureu, Salmonella spp. and Shigella flexneri in pure-culture
bacterial suspensions.
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Fig.3 Sensitivity of multiplex PCR detection of Staphylococcus
aureu, Salmonella spp. and Shigella flexneri in tofu
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Fig.4 Sensitivity of multiplex PCR detection of Staphylococcus aureu,
Salmonella spp. and Shigella flexneri in brined soybean products
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Table 2 Detection limits of Staphylococcus aureus, Salmonella spp.
and Shigella flexneri in soybean products by multiplex PCR assay
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Table 3 Homology of amplified DNA fragment of 5 Staphylococ-
cus aureus strains to the counterpart in Genbank

LR R HF [P (%)
EF529608.1 LB IR 2513 99
EF529605.1 SO KR G26 99
EF529603.1 SO R R G15 99
EF529602.1 SR KA G14 99
EF529601.1 AR A G13 99
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Table 4 Homology of amplified DNA fragment of 5 Salmonella
spp. strains to the counterpart in Genbank

FERPE 7515 Py [T (%)
CP001120.1 W 901 I B SLAT 99
CP001113.1 W9 011 ICH SL254 99
CP000886.1 %P1 TG SPB 99
DQ644811.1 W 940171 G CNM3556 99
DQ644810.1 W 91011 ICH CNM1374 99
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Table 5 Homology of amplified DNA fragment of 5 Shigella
flexneri strains to the counterpart in Genbank

BE DR Ry 51 Wikh )51 (%)
CP001063.1 fifi [G &5 [ CDC3083 99
CP001062.1 fifi [G &5 [ CDC3083 99
CP000266.1 A8 GG G 8401 99
EU743832.1 fify [C B [C B 99
AE005674.1 A8 IG5 B ICTAT 28301 99
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