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Fig.1 Schematic representation of the transfer plasmid pUIC-Chl.
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Fig. 2 Haemolysis of the mutant strain and the parent strain. S.
epidermidis was vertically streaked as a line with A. pleuropneumoniae

colonies growing on both sides of the line.
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Fig.3  Growth curves of the mutant strain and the parent strain.

2.6
2 x 10*CFU 1
2% 10°CFU 1
2 h 1
100
1

Table 1 ~ Comparison of surviving number on challenge with the mutant

strain and the parent strain of A. pleuropneumoniae in mice

No. of surviving mice given the indicated challenge dose CFU

Strain
2x10° 1x10° 4x10" 2x107 1x10" 4x10° 2x10°
110kDa Muant 20 3 3 3 3 N ND
4 apx 1 C Apx | Parent ~ ND ND 0 0 0 0 1
@ All treatment groups consisted of 3 mice ” Not done.
kD Mo 2
173 —= 2.7
APP 1 4
I ~— 110 kDa
® 24 ~96 h
61 —= 96 h
n 4
= — ‘
2 96 h
2
KR} —"h APP
10
4 ApxI
Western blot
Fig.4  Western blot analysis on Apxl protein secreted by the mutant
strain and the parent strain. M prestained protein marker broad range PCR
NEB  lane 1 culture supernatant of the mutant strain lane 2 culture
supernatant of the parent strain. )
2.5
PCR 10 Chl*
Chl"
2
Table 2 Results of homologous and heterologous challenge of pigs previously vaccinated with a mutant strain of A . pleuropneumoniae
Challenge No. of No. of Mean lung No. positive of isolation No. positive by PCR
Treatment . . .
serovar pigs dead lesion score® Nasal swab ~ Lung sample ~ Nasal swab Lung sample
1 Vaccinated 4 2 17.5+5.8 2 2 2 4
Unvaccinated 4 4 34.4+1.3 4 4 4 4
10 Vaccinated 4 0 10.5+3.2 0 1 0 3
Unvaccinated 4 0 17.5+7.9 0 2 1 4
Control Vaccinated 2 0 0 0 0 0 0
Unvaccinated 2 0 0 0 0 0 0
* Mean lung lesion score was determined as described by Hannan et al 1982 .
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Construction and immunogenicity of an attenuated mutant of Actinobacillus
pleuropneumoniae by insertional inactivation of apxIC

XU Fu-zhou™  SHI Ai-hua CHEN Xiao-ling YANG Bing WANG Jin-luo
Institute of Animal Science and Veterinary Medicine  Beijing Academy of Agriculture and Forestry Sciences  Beijing 100097  China

Abstract Actinobacillus pleuropneumoniae is the aetiological agent of porcine pleuropneumonia. Apx toxin an exotoxin
secreted by A. pleuropneumoniae is one of the most important virulence factors. To construct an avirulent mutant strain
by inactivation of Apxl toxin the apxIC gene of A. pleuropneumoniae serovar 10 was inactivated by inserting a
chloramphenicol resistance gene cassetie into the downstream Xhol site of the apxIC gene for constructing the transfer
plasmid. The transfer plasmid was introduced into the electrocompetent A. pleuropneumoniae serovar 10 for homologous
recombination by electroporation. The mutant strain was obtained and identified by PCR and Southern blotting. The
mutant strain was phenotypically identical to the parent strain except that it showed no haemolytic activity. The mutant
strain was also able to secret the same Apxl toxin as the parent strain. In the intra-peritoneal mouse model the virulence
of the mutant strain decreased at least 100 fold compared with the parent strain. The mutant was evaluated as a potential
vaccine using a vaccination-challenge trial in which pigs were given two intra-nasal doses of the mutant with 14 days’
interval and then challenged 14 days after the last vaccination with A . pleuropneumoniae serovar 1 and serovar 10
reference strains respectively. The death number and lung lesion score in the vaccinated pigs given the serovar 1
challenge were obviously lower than those in the unvaccinated pigs. And the lower lung lesion score was also observed in
the vaccinated pigs challenged with serovar 10. And the positive numbers of A . pleuropneumoniae re-isolation and PCR
detection showed the same consistency. The vaccination-challenge trial suggested that the mutant strain could offer partial
cross-protection as a live attenuated vaccine against A . pleuropneumoniae infection.
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