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Identification of Listeria monocytogenes from imported Trachurus
japonicas and prokaryotic expression of flagellin

LI Zheng-Yi' JIA Jun-Tao' ZENG Jing®~ WEI Hai-Yan® JIANG Ying-Hui' CUI He'

(1. Technology Center for Shandong Entry-Exit Inspection and Quarantine Bureau, Qingdao, Shandong 266002, China)
(2. Technology Center for Beijing Entry-Exit Inspection and Quarantine Bureau, Beijing 100026, China)

Abstract: [Objective] To identify and characterize a bacterial strain S1-2 isolated from the imported
Trachurus japonicas and express the flagellin in Escherichia coli BL21. [Methods] The
physiological and biochemical characteristics were elucidated by employing VITEK 2 compact
automated microbiology system and Gram-positive identification card. Real-time PCR method
aiming for the amplication of the iap gene was used to detect strain S1-2. The flaA gene from S1-2
was amplified by PCR and cloned into prokaryotic expression vector pET-22b. The recombinant
product was purified by nickel affinity chromatography. Western blot was employed to test the
immunogenicity. [Results] Strain S1-2 was identified as Gram-positive and exhibited the highest
levels of 99% probability to be Listeria monocytogenes based on the conventional physiological test.
An enhanced zone of B-haemolysis at the intersection of Staphyloccocus aureus was found.
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SDS-PAGE indicated that the molecular weight was about 32 kD. Western blot showed that the
recombinant protein FlaA had immunogenicity. [Conclusion] These results would provide basis for
the further studies on the development of monoclonal antibody against Listeria monocytogenes and

the establishment of the detection methods.

Keywords: Trachurus japonicas, Listeria monocytogenes, Identification, Flagellin, Expression
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( 35-37°C
20-25 °C
[2]
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[14]
RNA O ( )
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1 MRL5hHE
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1.2 EFZERFIFIMNR

PALCAM
BamH I Xho I
T4 DNA Tag DNA
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( ) IPTG (Isopropyl-p-D-
thiogalactopyranoside) Merck Ni**
(Nickel nitrilotriacetic acid agarose)
Qiagen LM
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Eppendorf AG PCR Roche
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13 mEESEEL
25g 30 °C
PALCAM
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Table 1 Bacterial strains, plasmids and primers used in this study

Strains, plasmids and primers

Phenotypes and related characters

Sources

Strains
L. monocytogenes (ATCC 13932)
L. innocua (ATCC 33090)
L. grayi (ATCC 700545)
L. welshimeri (ATCC 35897)
Proteus mirabilis (ATCC 25933)
E. coli (ATCC 51755)
Enterobacter cloacae (ATCC 700323)
Salmonella enteritidis (ATCC 13076)

Staphyloccocus aureus (CGMCC 1.1529)

E. coli DH5a

E. coli BL21 (DE3)
Plasmids

pMD-18T
pET-22b
Primers (5'—3")

Forward primer

Reverse primer

4b

F, supE44, A(argF lacZya), U169 ®80A(lacZ),
hsdR17(ri ,my ), recAl, endAl, gyrA96, thi-1,
relAl1, A

F, ompT, hsdSg (r5” mg "), gal, dcm (DE3)

TA ; Amp"
C-terminal His tag; Amp'; 5 493 bp

GTCGGATCCATGAAAGTAAATACTAATAT

( BamH | )
CATCTCGAGTTAGCTGTTAATTAATTGAGT
( Xho [ )

American Type Culture Collection

China  General = Microbiological
Culture Collection Center

Invitrogen

Invitrogen

TaKaRa

Invitrogen

20 uL  LightCycler 480 Probes Master 10 pL

[16] (20 pmol/L)
(10 pmol/L) 1 upL  DNA

1 pL  Tagman
2 uL 5uL

1.6 (EEEAMaAEEIPCRY 1 K& k&

1.4 FEEEEFELHDNARIIREL S1-2 DNA PCR
S1-2 TSA-YE 50 pL 1 uL  Taq
30°C 48 h G DNA DNA 0.5 uL  10x 5 uL 25 pmol/L
DNA dNTPs 5 pL 2 uL 35.5ul
15 iapEE LA T HPCRIS St 18 94°C30s 52°C30s 72°C2min 35
Tagman [10] PCR pMDI18-T
iapF (5'-AATCTGTTAGCGCAACTTGGTTAA-3") E. coli DH5a PCR
iapR (5-CACCTTTGATGGACGTAATA
ATACTGTT-3') Tagman iapP (5'-FAM-CAA
CACCAGCGCCACTACGGACG-TAMRA-3") PCR 1.7 FRiZFHIKWHE
50°C2min 95°C 10min 95°C5s pET22b
63 °C 60s 40 PCR BamH1 Xho 1 T4 DNA

http://journals.im.ac.cn/wswxtbcn
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pET22b-flaA
E. coli BL21 (DE3) (
100 mg/L) LB

1.8 WMEERHfAERRERREZFKIX

His E. coli
BL21(DE3) IPTG 1%
1 L
LB 37°C 2-3h ODgyp 0.5-0.8
IPTG 1 mmol/L 5h
SDS-PAGE

1.9 RIBENTES 4R
E. coli BL21(DE3) (pET-flaA)

FlaA FlaA
SDS-PAGE PVDF 5%
LM
IgG
(DAB)
2 RS0

21 JREESI-2MEE
2.1.1 EFEF0AE(LYEAE: S1-2

PALCAM

VITEK 2 Compact

99% ( 2)
(96%-99%)

S1-2
212 iap EE LMWK PCR R

PCR
S1-2

DNA
PCR
S1-2
Ci 1556  16.18
Gy
2.2 flaA EFE A PCR &M EER
S1-2  PCR 1%
800 bp
(2 864 bp
287 31kD
GenBank LM
LL195 4b L99 4a ATCC 19117 4d
SLCC 2755 1/2b  SLCC 2540
3b SLCC 2378 4e SLCC 2376
4c  SLCC 5850 1/2a flaA
100% pMDI18-T
PCR flaA
100%
2.3 RIAFRIRIME
pET22b-flaA BamH I XhoI
54kb 0.8kb 2
GenBank
49 flaA
97%—-100%
ATCC 19117 ( 44 )
SLCC 2755 ( 1/2b ) SLCC 2540 (
3b ) SLCC2738( 4e ) 100%
pET
24 EHFERIFIREER
BL21(DE3) (pET22b-flaA)
SDS-PAGE flaA
pET22b
32 kD 3
1 mmol/L IPTG
3
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3R2 S BIRIRES1-2F0 B R fiE A HTEH ATCC13932 R B4 EAY LE AR

Table 2 Comparison of phenotypic feature of isolated strain S1-2 with Listeria monocytogenes ATCC 13932

Characteristics Strain ATCC 13932 Characteristics Strain ATCC 13932
E B
+ + | + +
D-Amygdalin i Polymixin B resistance
C . D-
+ + : - -
Phosphatidylinositol phospholipase C ' D-Galactose
D- . D-
D-Xylose i D-Ribose
1 .
Arginine dihydrolasel . L-Lactate alkalinization
p-D- ‘ _ _ + +
Beta-D-Galactosidase ' Lactose
o- . N- -D-
+ + : ) + +
Alpha-Glucosidase  N-Acetyl-D-Glucosamine
- - i D-
- - . 4 3
Ala-Phe-Pro arylamidase . D-Maltose
+ + + +
Cyclodextrin ' Bacitracin resistance
L- :
. - - | o W o
L-Aspartate-Arylamidase i Novobiocin resistance
B- ! 6.5% NaCl . .
Beta-Galactopyranosidase ! Growth in 6.5% NaCl
o- . D-
3 3 l . - —
Alpha-Mannosidase © D-Mannitol
. D-
- - ' I =
Phosphatase i D-Mannose
; + + ! - -
Leucine arylamidase ' Pullulan
L- D-
L-Proline arylamidase i D-Raffinose
B- L 0/129 )
Beta-Glucuronidase i 0/129 resistance (comp. vibrio.)
a- |
= = | . I =
Alpha-Galactosidase ' Salicin
L-Pyrrolidonyl arylamidase - N i Sucrose/Saccharose - -
. D
- - i + +
Alanine arylamidase i\ D-Trehalose
i 2
+ + i .. . - -
Tyrosine arylamidase ' Arginine dihydrolase 2
D- |
= - ! . . I =
D-Sorbitol i Optochin resistance
Urease N -
+ ,

Note: +: Positive; —: Negative.
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10.905 P
9.905 <2
8.905 |
7.905
6.905
5.905
4.905
3.905

Fluorescence (483—-533)

2905 1
1.905
0.905
—0.905 1

/3
(4-9)
5 10 15 20 25 30 35 40
Cycles
1 iap BEE AR} PCRFFMHIXIE MR
Figure 1 Specificity for detection of the iap sequence by real-time PCR
1 ATCC 13932 2 S1-2 3 ATCC 33090 4-9 ATCC 700545
ATCC 35897 ATCC 25933 ATCC 51755 ATCC 700323

ATCC 13076.

Note: 1: L. monocytogenes ATCC 13932; 2: Isolated pathogen S1-2; 3: L. innocua ATCC 33090; 4—9: L. grayi ATCC 700545, L. welshimeri
ATCC 35897, Proteus mirabilis ATCC 25933, E. coli ATCC 51755, Enterobacter cloacae ATCC 700323, Salmonella enteritidis ATCC 13076.

2.5 FRIAFHIH) Western blot 9 #r 45 R kb M o 2 3 kD
4 Western blot 116.0 —
FlaA anti-His FlaA 66.2 ~
E. coli BL21 (DE3) FlaA LM 45.0 —
35.0 — N S —
s D 25.0 —
2 000
18.4 — .
1 000 -
e 364 14.4 —
500
<o B 3 His-FlaA MM EEH KB ITFE RE=HH
> SDS-PAGE 4 #f
100 Figure 3 SDS-PAGE analysis of fusion protein His-FlaA

from E. coli BL21(DE3)
M 1-3 1 mmol/L IPTG
2 flaA EE PCR F=¥) BIR BE HEEEAS i ik B
Figure 2 The agarose electrophoresis of flaA PCR product Note: M: Protein molecular weight marker; 1-3: Extracellular,

M Marker DL2000 1 Si-2. intracellular and precipitation protein induced by 1 mmol/L
Note: M: Marker DL2000; 1: Pathogen S1-2. IPTG.
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15—

Bl 4 Western blot £ FlaA
Figure 4 Western blot of FlaA
M 1 FlaA

2 FlaA LM

Note M: Protein molecular weight marker; 1: FlaA with anti-His

anti-His

tag antibody; 2: FlaA with polyclonal antibody of LM.
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