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Establishment of real-time quantitative PCR assay for the detection of

Enterobacter sakazakii based on internal amplification control
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Abstract: Based on ompA gene sequence of Enterobacter sakazakii ,
the specific primer and probe were designed. An internal
amplification control (IAC) was added and used to monitor the per-
formance of reaction system. The assay could be used reliably to de-
tect E. sakazakii genome DNA with the sensitivity of 1 pg. The de-
tection limit for E. sakazakii was 1X 10" CFU when used the DNA
extracted by water boiling as the template. With the use of ompA,
the detection limit can reach 103 copies. Through the standard curves
of ompA , the quantification was linear between Ct and template copy
number (R?=0.999). For the artificially contaminated powered milk

with the concentration of 10 CFU/25 g, the E. sakazakii could be
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detected after 10 hours culture when used the DNA extracted by
commercial kit and water boiling. The E. sakazakii fluorescence
quantitative PCR assay provides reference data for optimization and
modification of the standardized molecular biochemical approach of
E. sakazakii.

Keywords: Enterobacter sakazakii; ompA; real-time quantitative

PCR; TIAC
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Table 1 Information about part of strains in this study
44 B P/ WS RILE Y
B UG W AT 78 Enterobacter sakazakii ATCC29544 — +
[ 165 iz A7 71 Enterobacter sakazakii PSS — +
K75 (R # Escherichia coli CMCC44102 — —
K45 R O157.H7 Escherichia coli 0157 :H7 CICC21530 — —
PR E KR R Escherichia coli ETEC O78:K80  CICC10413 - -
HE KR A IR Escherichia coli EPEC 086:K61 CICC10412 — —
B AN 3G A A W R G T Listeria monocytogenes ATCC19114 — —
Bl M AN Vibrio parahaemolyticus CICC21617 — —
AV AF 1 Enterobacter cloacae K o -
KW s IKH Escherichia coli CICC23657 — —
AL FEVS TR Salmonell CICC22956 — —
Vs MR ER # Streptococcus hemolytic-p CMCC10373 — —
TEREZENMUA R Bacillus cereus CICC10468 — —
R G K H Shigella flexneri CICC21678 — —
AR ERT Staphyloccocus aurous ATCC6538 - -
2 M2 A Campylobacter jejuni ATCC33291 — —

T =/ R PR
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Table 2

Primers and probes for ompA gene and IAC

H [ 4 Bk

SIPIRE 7 51

KB /bp

5-CATGGTATGGCGTGCTGACT-3'

ompA

5'-CAGCGAATACCGGAGAAACG-3' 77

5'-JOE-CTCTTCTAACATCGGCGACGA-Eclipse-3'

5'- AATGGAGAAAGCCCCTGTGAAG-3'

IAC

5'-TCACGTGAACCTGGAATTTGAC-3' 115

5'-CY5-CACTGCGCATCTAGTCCCGCTGAAC-BHQ3-3'
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DL AT 8 ok 50 BRI B FF B0 D G B9 (1 X
10° CFU/mL) . 10 {5 # BEFf B & 1 X 10°CFU/mL, /K & % 2
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Figure 1 The specific test of Enterobacter sakazakii

real-time PCR
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Figure 2 The sensitivity test of Enterobacter sakazakii

real-time PCR
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The standard curves of Enterobacter sakazakii

real-time PCR

Figure 3

2.6 BRUEAAAFE AN IS L4 mwn
S5 R BN S EX BRI AR S TAC ¥R g, A
X R0 I TP L U B e B . R 2 R R A B
FEEESL I ompA—TAC FZRF S E it PCR J5 ik 6 F 2 iR i
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AN TG R A b R DU i Ce (B R
3 ki
AT 5 3 B Ui i AF TR R R R R R IR omp A BT
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PR SE 580k PCR R J7 38, 3030 45 R 3R % O 36 AN U R
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Figure 4 The detection results of Enterobacter sakazakii in

the artificially contaminated powered milk

71



E2EFE6H

F WG T NS R G BRI I AT B 9% I 2O € it PCR R IN J5 5 i 57

x3 MAISEOMHERFRIBFFE C EHRNER

Table 3 The detection results of Enterobacter sakazakii in the artificially contaminated powered milk (7 =3)

6 h

8 h 10 h

10 CFU/25 ¢ 28 CFU/25 ¢ 55 CFU/25 ¢ 10 CFU/25 g 28 CFU/25 ¢ 55 CFU/25 ¢ 10 CFU/25 ¢ 28 CFU/25 ¢ 55 CFU/25 g

& ARAE HRA AA PR it 31.26 29.27 26.34 25.38 24.41
K& A A PN o A H A A th 31.26 28.72 25.30
TAC [ ¥ IR TIE 7 4G 0 25 25 1) o ff % 0 m] 58 1, 76 SE PR AR i 339-350.
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