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Table 1  Primer pairs used to amplify related genes

Primer Sequence(5% 37T

actA- CCGAATTCTTTAGTTCCGCAGTGGATGC (ECoR )

actA+ GTCTAGCTCCAGTAGGGGATCCCTCGAGGCTGC
AAATATTATG

plcB- CATAATATTTGCAGCCTCGAGGGATCCCCTACTG
GAGCTAGA

plcB+ TAGTCGACCTGTTGTCATCGAAGCGCAA (Sal )

Dele-actAl  CGTATCACGAGGAGGGAGTAT

Dele-plcB2  TATATCCACCCGATAACGAG

1.2 HEEE yzuLMAaactAlplcB BRI E

actA- actA+ plcB- plcB+
actA  plcB , actA- plcB+
SOEing PCR, actA/plcB Sal
EcoR actA/plcB  pKSV7, T4 DNA
DH5a, Amp
LB
pKSV7-actA/plcB
pKSV7-actA/plcB yzuLM4
actA/plcB LM , yzuLM4
actA plcB
yzuLMaactA/plcB( yzuLM1-2)
1.3 Western blot 247
ActA SDS-PAGE ,
, yzuLM1-2  yzuLM4
, 19G
, (DAB) ,
14 WHBEEEMIRIE
[14] :
(YAC) 100mLBHI 0.5
, pH 6.5 ,
45 5mL ,
yzuLM4  yzuLM1l-2  YAC
, 37
15 FTLHFEH yzuLM1-2 LDy B E
yzuLM4 yzuLM1-2

16 BEBE T MRARTEEE O E
6 BALB/c 5 6
yzuLM1-2 yzuLM4,
7d  14d 3 ,
, DMEM ,
, 107/mL, FACS
PE-CD8b
PECy5-CD3

30min, FACS

FITC-CD4
20uL 4
CD3'CD4'T CD3'CD8b'T
1.7 MRERFRPIRE
6 BALB/c 4 5
yzuLM1-2  1x10°CFU , 14d
yzuLM4  1x10°CFU/ , 14d,

2 &

2.1 actA 5 plcB EER E R HIZER
actA  plcB PCR 1.0%
, 1.0Kb  1.2Kb
, DNA
SOEing PCR, 1.0%
2.2Kb ,
2.2 FREIK pKSVT7-actAlplcB MIHER L ELER
Sal EcoR SOEing PCR

actA/plcB pKSV7,

actA/plcB
, actA/plcB
2.2kb, BamH Xho
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pKSV7
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Fig. 1 Western blot analysis of expressed product with antibody against
yzuLM4 and yzuLM1-2. M. Protein marker; 1. Serum against yzuLM4;
2. Serum agaist yzuLM1-2.
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Fig. 2 Phospholipase activity assay using YAC plate.
1. yzuLM1-2; 2. yzuLM4.
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Fig. 3 The results of T cells subsets in murine spleen after vein
inoculation. A: Number of CD3"CD8'T cell; B:Ratio of CD8"/CD4"
T cell.

%2 LM &E#3 BALB/c /MR LDy RIME L R
Table 2 LgLDs, of LM for BALB/c mice

yzuLM1-2 (1x10 CFU/mL)

yzuLM4 (1x10 CFU/mL)

pose 346 8.64 216 0540 0.14 39.6 13.2 4.40 147 047
mortality 55 5/5 0/5 0/5 0/5 5/5 5/5 5/5 4/5 0/5
Lg LDs, 7.64 4.167
LDso 2.68>10’ 1.47><10*
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Table 3 The protective efficacy of recombinant LM for mice

Protective !
rate /%

100
Negative control 0 5 0

3 ik

Number of Number of
survivor dead
yzuLM1-2 5 0

Group

, LM prfA LM
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Construction and characterization of a mutant strain of Listeria monocyto-
genes with a deletion of actA and plcB

Yuelan Yin, Guogiang Zhu, Shizhong Geng, Maozhi Hu, Xi fian Jiao"

(Jiangsu Key Laboratory of Zoonosis, Yangzhou University, Yangzhou 225009, China)

Abstract: The virulence of Listeria monocytogenes is directly related to its ability to spread from cell to cell without
leaving the intracellular milieu. Among the bacterial factors involved in cell-to-cell spread, actin-polymerizing protein
ActA is required for bacterial spread to adjacent cells, while the broad-range phospholipase C (PC-PLC) contributes to
bacterial escape from secondary vacuoles. [Methods] Based on homologous recombination technology, we constructed a
double gene-mutant strain by deleting two virulence factors, ActA and PC-PLC, [Objective] its toxicity and immunopo-
tency was evaluated in murine model. [Results] And then, the mutant strain was further verified the absence of ActA and
PC-PLC using Western blot analysis and phospholipase activity assay. It showed highly attenuated and its 50% lethal dose
in BLAB/c mice was increased at least 10°-fold compared to the parent strain. Nevertheless, mice preimmunized with the
mutant strain elicited strong T-cell responses and fully protected against a lethal challenge with the virulent strain. [Con-
clusion] These results not only verified that ActA and PC-PLC were essential virulence factors for L. monocytogenes, but
also demonstrated that the mutant strain possessed good immunogenicity with higher safety. The mutant strain could be
further studied as a vaccine candidate to prevent listeriosis and used as a vector to deliver heterologous antigens. Fur-
thermore, it provided the possibilities to elucidate the molecular mechanisms of pathogenesis and immune response trig-
gered by L. monocytogenes.
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