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Prokaryotic expression of MurA protein and development of
polyclonal antibody for rapid detecting Listeria monocytogenes using
immunomagnetic beads
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Jinan University, Guangzhou, Guangdong 510632, China)

Abstract: [Objective] To develop polyclonal antibody against MurA protein and combine
immunomagnetic with selective plate to rapidly detect Listeria monocytogenes (LM). [Methods]
Prokaryotic expression vector of MurA was constructed and transformed into E. coli to optimally
express. Product after expression was purified by nickel affinity chromatography, mass
spectrometry analysis was used to identify the recombinant protein; after correct identification, the
protein was applied to immune mice in order to prepare polyclonal antibodies. The antibodies we
acquired were used to develop immunomagnetic beads, which combined with selective medium to
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detect artificial contaminated milk samples. [Results] A soluble fusion protein with a molecular
weight of 72 kD was expressed in E. coli, this protein was identified as MurA protein; antiserum
possessed a titer as high as 10 000, with no cross-reaction to Salmonella typhi, Vibrio prholyticus,
E. coli and other pathogenic bacteria. Despite a little cross reaction with Listeria innocua, the
method combined specific immunomagnetic beads with selective medium managed to detect LM of
a concentration of 10> CFU/mL or above. After nine hours enrichment, milk samples within an
original concentration of more than 0.4 CFU/mL were successfully detected, which was 39 hours
less than the regular enrichment method. [Conclusion] Recombinant MurA protein was highly
expressed in E. coli and showed high purity after purification, the polyclonal antibodies showed
high affinity and specificity against LM. The immunomagnetic beads-selective medium method for
detecting LM was able to detect milk samples within 24 hours, which was 42 hours less than
national standard method with the same sensitivity.

Keywords: Listeria monocytogenes, MurA, Polyclonal antibody, Immunomagnetic beads
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Figure 1 Agarose gel electrophoresis of PCR amplification
Note: M: DNA marker DL2000; 1: PCR product of murA.
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Figure 2 Identification of recombinant plasmid

pET28a(+)-MurA

Note: M: DNA marker DL2000; 1, 2: Recombinant plasmid
pET28a(+)-MurA digested with BamHI and Xhol; 3:
Recombinant plasmid pET28a(+)-MurA digested with BamH I; 4:
Recombinant plasmid pET28a(+)-MurA digested with Xho I.
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B 3 pET28a(+)-MurA 7£ E. coli BL21 HifSFRiAH
SDS-PAGE 43 #ft

Figure 3 SDS-PAGE analysis of pET28a(+)-MurA
expression products in E. coli BL21 induced with IPTG
Note: 1: pET28a(+) expression products in E. coli BL21; 2:
pET28a(+)-MurA expression products in E. coli BL21. M:
Protein weight marker.

El4 FSREERZBERFFR SDS-PAGE 5317
Figure 4 SDS-PAGE analysis of the sonicated bacterial
cells

Note: 1: SDS-PAGE of the supernatant; 2: SDS-PAGE of the
pellet; M: Protein weight marker.
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Figure 6 Protein identification by MS-MS/MS
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Figure 7 Titer curve of the polyclonal antibody
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Figure 8 Crossreaction analysis of IMB-PALCAM on
different bacteria
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Table 2 Detection of L. monocytogenes using
IMB-PALCAM in milk samples

Diluted times (x10

IMS-PALCAM results

Table 1 Sensitivity analysis of IMB-PALCAM CFU/mL)

Concentration of LM (CFU/mL) IMS-PALCAM 1 +
10° i 2 +
10* + 4 +
10° + 8 +
10° +/- 16 +
10' = Blank

+ PALCAM + PALCAM

- PALCAM

Note: +: L. monocytogenes were grown on PALCAM after
immunomagnetic separation; —: L. monocytogenes were not
grown on PALCAM after immunomagnetic separation.
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Note: +: L. monocytogenes were grown on PALCAM after
immunomagnetic separation; —: L. monocytogenes were not
grown on PALCAM after immunomagnetic separation.



MurA 1241

%3 IMB-PALCAM 336 £ 5 v | RO S 44 o

Table 3 Detection of milk samples in different culture time using IMB-PALCAM
Initial concentration of LM in milk

Culture time Concentration of LM after culture

IMS-PALCAM result

(h) (CFU/mL) (CFU/mL)
3 0.4
0.4 10
9 0.4 10? +
12 0.4 10° +
15 0.4 10° +
18 0.4 10* +
Blank 0 = =
+ PALCAM - PALCAM

Note: +: L. monocytogenes were grown on PALCAM after immunomagnetic separation; —: L. monocytogenes were not grown on
PALCAM after immunomagnetic separation.
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