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1
Table 1

The primer sets for PCR in this study

10 Gene  Primer Sequence 5'—>3’ Length/bp  Cleavage site
ApX I ApX I\( apxICA Pl gféiiiS‘CCAWCTCACA Apa |
ApX 4 CABD P2 TTTGCGGCCGCAGCTAATTC 1500
Not |
A C CGAACCACT
B D P36 P3 CCCCATATGATGAAACCTAT Nde |
TAAAATAGC 048 Nde |
P4 CCCCATATGTGCATCCTGAT
’ C AAATTTT
A P36 P5 CCGTTGAAGCCTTGCTGTAT 287
12 APP 10 P6 CGGTTAGTGTCTCCCGTTATG
apx1V. - P7 GCTCACCAACGTTTGCTCAT
Mycoplasma hyopneumoniae MHP P8 GGGGACGTAACTCGGTGATT -
MHP E—
P36 APP 10 APP-10  apxIC 1.2 PEICALDH
Apx 1 1 Apa 1 Not |
APP apxICA PCR
APP pEMOC2
pEICA PCR P36 P36
Nde 1 P36 pEICA
1 apxICA P36
1.1.1 6~8 BALB/c 1.3 X7213
CaCl, X7213
1.1.2 N
Diaminopimelic acid DAP PCR  DAP
Nicotinamide Adenine Dinucleotide NAD
Chloromycetin cm Sigma 1.4
ExTaq DNA T4DNA 1.3
DNA Marker pMD-18T APP-10 1:3 NAD  TSB
DNA Fermentas 6 h TSB
MBI Tryptic Soy Agar NAD TSA 24 h
TSA Tryptic Soy Broth TSB P1/P2 PCR
Difco NCS
APP apx1 TSB 6~8h
CHEKIT-APP-ApxIV ELISA 10 TSA
IDEXX P1/P2 P5/P6  P7/P8
1.1.3
10 APP-10 Dr. Pat Blackall
P36 1.5
7 DH5a X7213 1.5.1 re-APP
pEMOC2 GERALDF . APP-10
GERLACH 37C 14
1.1.4 1 Apx |
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Fig.1 Construction of the recombinant transfer plasmid pEICALDH.

Apx [ 0D, BioTeK
Western blot »
1.5.2 IFA 100 pL 1.5.4 TSB
1~1.5cm 20
1:20 1:40 P36 PCR P36
100 pd 37C 30 min PBS apx 1V
1:100 1:500 1:1000 1.5.5 P1 P2
FITC IsG 100 pL PCR pMD-18T
37°C 30 min
1.5.3 1.5.6 2 x 10° CFU/mL
5mL TSB  NAD 37C 4% 10" CFU/mL 2 x 10" CFU/mL 4 x 10° CFU/mL

180 r/min 1h 100 pL 2 x 10° CFU/mL
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8§ 6-~8 BALB/c
1.5.7 24 6 ~8
BALB/c 8 200 pL
1 x 10" CFU/mlL 1 x 10° CFU/mL
TSB
2
IDEXX APP-ApxIV ELISA
2
2.1
PCR  APP-10 1500 bp
apxICA P36
948 bp P36
Apa 1

pEICALDH 10815 bp Apa 1/
Not | pEICALDH

2448 bp 8367 bp

2 pEICALDH
apxICA + P36
MHP P36

X67286 99 %

815b
G7hp"

15
10
7
]
25

Lai

=
2 =22
| L

«— 2dd8bp

-Z pEICALDH
12.2  ldentification of the recombinant transfer plasmid pEICALDH by

digestion. M. DL15000 DNA marker 1.pEICALDH digested by Apa |
2.pEICALDH digested by Apa I + Not | .

-
bp
1000— & »
750— Wan
00— B W
250 —
100—

2.2
P3/P4

P1/P2 P5/P6  P7/P8

PCR 2448 bp  apxICA + P36
287 bp P36 377 bp  apxIV
3 20 P5/ P6 P7/P8
PCR
apxIV. P36 45
NAD  TSA

PCR
Fig.3  Identification of the genetic engineering mutant strain by PCR.
M1. DL15000 DNA marker 1-3.Amplified the apxICA + P36 P36
apxIV fragement from the mutant strain 4.H,0 control M2.DIL2000
marker M2.2000 DNA marker.

2.3 P36 I
Apx [
Western blot Apx [ 7
Western blot P36
P36 Apx
P36 RT-PCR
P3/P4 apx1V 5'-

TGGCACTGACGGTGATGA-3" 5'-GGCCATCGACTCAA
7 8 9 10 11

. 4 P36 PCR
[1g.4  Detection of MHP P36 gene from the generation of APP mutant strains by PCR. M.DL2000 DNA marker Lane 1-10. P36 gene amplified from

genomic DNA of every interal generation of 20 passages of APP mutant strains Lane 11.Parental strain of APP serovar 10.
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Fig.5 Detection of apxIV gene in different generation of APP mutant strains by PCR. M.DL2000 DNA maerker 1-9. apxIV gene amplified from genomic

DNA of every interal generation of 20 passages of APP mutant strains 10. H, O control

M 1 2

bp
2000 —
L000— =—048bp

S00— <—422bp
250—

P
1g.8 Identification of the mutant strain by RT-PCR. 1. parental strain

2. mutant strain.

Ilg.6 Hemolysis test of the mutant strain and the parental strain.

A.Parental strain B. The mutant.

25 —aA— parantal strain —e— mutant strain
1 2

106 kDa —

Fig.9 Growth curves of the mutant strain and the parental strain.

' Western blot ApxI 2.5
1g.7  Western blot detection of expressed ApxI in the mutant strain.

1.mutant strain 2. Parental strain. 7 8
2x 10° CFU/mL. 4 x 10’ CFU/mL 6
CCAT-3' P36 apxIV ~ APP i
8
)4 2 x 10° CFU/mL. 4 x 10’ CFU/mL
) 2 x 10" CFU/mL
0D630 6 6
4 % 10° CFU/mL 3 2 x 10° CFU/mL
2 TSB

apx1C
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Table 2 Virulence of the mutant and parent to mice

No. of mice surived after challenge with

strain the given dose CFU per mouse

2x10°  4x107  2x107  4x10° 2x10°

Mutant 2 5 8 8 8

Parent 0 0 0 5 8
2.6

4  TSB
APP 10

1 x 10" CFU/mL TSB
12 h

APP 1 x 10° CFU/mL

1 x 10" CFU/ml 100 %
APP-ApxIV ELISA
10
0.8 —e—mutanta strain—m— parental strain —&— TSB
0.7r
0.6
0.5
o
% 04r
03r
02r
0.1r
preimmunel 1 I 2 I 3 I 4

tw

'10 apx1V

Fig.10 Antibody against apxIV in mice after vaccinations.
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Construction and characterization of an attenuate strain apxIC~ /P36" of

Actinobacillus pleuropneumoniae serovar 10

Haoyong Zou' > Yang Chen' ? Xinjun Liu' 2 Qigai He' 2*  Pin Chen' > Rui Zhou'? Fengying Ma' ? Yang
Wang'

! College of Veterinary Medicine Huazhong Agricultural University Wuhan 430070 China

* State Key Laboratory of Agricultural Microbiology Huazhong Agricultural University Wuhan 430070 China

Abstract  Objective To construct an attenuate Actinobacillus pleuropneumoniae serovar 10 strain apxIC™ /P36 " for new vaccine
development. Methods The mutant was constructed by transconjugation and counter-selection and then verified by PCR
western blot and sequence analysis. A transconjugation plasmid pEICALDH was constructed and transformed into donor strain
Escherichia coli X7213 . After mixing the donor cells with A . pleuropneumoniae acceptor cells we cultivated the mixture for 6
hours and plated on solid medium containing chloromycetin. Then the Cm® positive clones were picked and inoculated into liquid
medium without any antibiotic. Cultures were pelleted plated on sucrose plates and incubated overnight. Finally Sucrose-
resistant colonies SucB®  were selected and considered as mutant. Results Compared with parental strain the mutant have
the same growth rate in vitro and reduced virulence in mice additionally the animal experiment indicated that the mutant strain
can successfully induce as good immune response as the parental strain despite of deletion of apxIC gene. Conclusion In
conclusion we successfully constructed the attenuate strain apxIC~ /P36 of Actinobacillus pleuropneumoniae serovar 10 and
this mutation system will facilitate development of live attenuated vaccines .

Keywords  Actinobacillus  pleuropneumoniae apx1C  gene  Mycoplasma  hyopneumoniae ~ P36 transconjugation

counterselection
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