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PCR
1 1 1 1
! 200135
2 510642 3 200444
Actinobacillus pleuropneumoniae App apxIVA 16S rRNA
P1/pP4 S7/510 App 15 PCR App 15
11 App 363bp  692bp
13 692bp 15 App 9pg
DNA/1300CFU 302 4
PCR App
PCR
S852.6 A 0001-6209 2005 06-0966-04
Actinobacillus Pasteurella muliocida 2004 1 14
pleuropneumoniae App 16 286
2 15 : 2004 21 7
? 2004 3 20 35
35 24
App 2004 2 17 3 25
7 51
App apx I apx Il apxlll 3 1.1.2 Tag DNA polymerase dNTP Mix MgCl, 10 x
Taq buffer DNA
App marker DI2000 NAD B-
App 1999 Alain Schaller ®
App apxIVA 3 Bio Basic Inc.
App DIFCO
App 15 1.1.3 DNA MJ Rearch Minicycle PTC-225
App  apxlV 16S rRNA BIO-RAD Gel DOC-2000
P1/P4 S7/S10 Eppendorf Biophotometer VITEK-AMS
App 15 PCR M-128 BECKMAN ALLEGRA 64R
1.2
1 GenBank  App  apxIVA 16S rRNA
1.1 P1/P4 S7/810
1.1.1 App 16 1 No.1~16 Pl 5'-
1~15 5 5A CGTAACTCGGTGATTGATGC-3’ P4 5'- CGTTTGCTCATT
5B2 11 App No.17~27 8 CGATAAACG-3’ S7 5'-CTTTAGGGAGGGGTAGAATT-3’
No.28~35 5 No.36 ~ 40 S10 5'-GATTACTAGCGATTCCGACTT-3" Pl S7
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1 App 1.3 DNA
Table 1  App and reference strains used in test 1 1~12 15 App A . minor
No. Name Strain Serotype Origin 0.07% NAD PPLO 3
1 A. pleuropneumoniae 4074 1 DVI 5% CO, 37°C 24h
2 A. plewropneumoniae 1536 2 DVI
3 A. pleuropneumoniae 1421 3 DVI 0 DNA
4  A. plewropneumoniae M62 4 DVI 1.4 PCR
5 A pleuropneumoniae K17 oA Vi 30uL PCR 10 x Tag buffer 3uL. 25mmol/L MgCl,
6 A pleuropneumoniae 120 o8 bV 3L, 2. 5Smmol/L dNTP Mix 3uL S7 S0 0.54 Pl
7 A pleuropneumoniac Fesh 6 vl P4 0751 Sumol/I, 1L, DNA 10 ~
8 A pleuropneumoniae W83 7 bV 20ng  5U/ul Tag DNA 0.2u1. 304l PCR
9 A pleuropneumoniae 405 8 vt 94°C 3min 94°C 30s 55°C 30s 72°C 45s 35
10 A. pleuropneumoniae 13261 9 DVI 72°C S5min 1.5% 1 x TAE
11 A . pleuropneumoniae 13039 10 DVI EB
12 A pleuropneumoniae 56153 i bvi $7/510 HS143  HUIZHOU — PCR
13 A pleuropneumoniae 8329 12 vt P1/P4 HS143 M62 261 HUIZHOU  ZHUHAI
14 A. pleuropneumoniae N273 13 DVI PCR
15 A. pleuropneumoniae 3906 14 DVI GenBank  App
16 A . pleuropneumoniae HS 143 15 DVI 1.5
17 A. pleuropneumoniae 259 1 CVCC 56153 DNA 10
18 A. plewropneumoniae 260 2 cvee PR PCR DNA
19 A. pleuropneumoniae 261 3 cvee ol 0
20 A. pleuropneumoniae 262 4 cvee PCR PCR
21 A. pleuropneumoniae 264 6 cvee L
2 A. pleuropneumoniae 265 7 CveC 0 11
23 A. pleuropneumoniae 266 8 cvee App
24 A. pleuropneumoniae 267 9 CVCC Imm PPLO 5% CO,
25 A. pleuropneumoniae 268 10 Cvee 17 ol
2% A. pleuropneumoniae HUIZHOU 7 HNAU
27 A . pleuropneumoniae ZHUHAI 1 HNAU 1 OO}AL
8 A lignicresii pe70 Vi pH 7.2 0.01mol/L PBS PBS 10 100
29 A. lignieresii P155 DVI 10 100 1“]1 PCR
30 A. lignieresii P671 DVI PCR o Teendo 14
31 AL ligniersi N o0 DVI 94C 3min 96 6min
0 A minor NM 305 DVI PCR CAMP Christie Athins Munch-Peterson
33 A. rossii ATCC 27072 DVI 3 B
34 A. suis CAPM CCM 5586 DVI
35 A equuli NCTC 8529 DVI
36 M“””he}i’;f:d; ‘zf""’”“ NCTC 9380 DVI 2
37 Pasteurella acrogenes  ATCC 27883 DVI 2.1 PCR
38 Pasteurella multocida CCUG 17976B DVI App27 PCR 692bp
39 S. preumoniae ATCC 27336 SHCIQ 363bp $7/510
40 E. coli ATCC 44338’ SHCIQ 692bp App P1/P4 363bp
DVI Danish Veterinary Institute CVCC Center for Veterinary Culture 13 692bp 1
Collection HNAU Huanan Agriculture University SHCIQ Shanghai Export oUbs -

and Import Inspection and Quarantine Bureau.
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10 11 12 13 14

M 15 16 17 18 19 20 21 22 23 24 25 26 27 28

1 S7/S10  P1/P4 App PCR
Fig.1 Agarose gel electrophoresis of PCR amplification products from App and reference strains
M. 2000bp DNA ladder 1~ 16. PCR products from DNA of strain 4074 1536 1421 M62 K17 120 Femg WEF83 405 13261 13039 56153 8329
N273 3906 HS143 17 ~27. PCR products from DNA of strain 259 260 261 262 264 265 266 267 268 HUIZHOU ZHUHA 28 ~ 40.PCR
products from DNA of strain P670 P155 P671 ATCC 49236 NM 305 ATCC 27072 CAPM 5586 NCTC 8529 NCTC 9380 ATCC 27883 CCUG
17976B ATCC 27336 ATCC 44338 41.Negative control.

2.2 2.3 PCR
PCR 56153  DNA 1421 16
23 2 56153 DNA 43
Ipl. DNA 9ng 900pg 90pg 9pg 0.9pg 4
230
PCR DNA 9pg 3 1421 13
Iyl 1.3x10°CFU 1.3x 10°CFU 1.3 4 CAMP
x10°CFU 1.3x 10°CFU 1.3x 10°CFU 1.3x 10" 4 I \Y B-
PCR 1300 Vv
S7/810 HS143  HUIZHOU  PCR
GenBank App AY017472 B-
100% P1/P4 HS143 M62 261 HUIZHOU
ZHUHAI  PCR GenBank App AF188867 CAMP S1
100% 35-1 PCR 4
9
bp M 1 2 3 4 5 6 Escherichia coli 6 Klebsiella ozaenae 2
%888: Klebsiella pneumoniae 1
828= =520 bp M 1 2 3 4
250— P 2000 —
100—| 1000 —
70— = 692 bp
2 S7/510  P1/P4 56153 DNA PCR 3N 363 bp
100 —
Fig.2  Agarose gel electrophoresis of PCR amplification products from 4 S7/S10  P1/P4
DNA of strain 56153 Fig.4  Agarose gel electrophoresis of PCR amplification products from
M. 2000bp DNA ladder 1~5. PCR products from diluted DNA of strain isolate of sample
56153 of 9ng 900pg 90pg 9pg 0.9pg 6. Negative control. M. 2000bp DNA ladder 1.PCR product from bacterium isolated from
- M | 5 3 4 5 6 7 3 lung 2. PCR product from DNA of strain 1421 3. PCR product from
2000 — DNA of strain p670 4. Negative control.
1000 —
Z(s)g/: -~—092 bp
3907 ~<—363bp 3
100 —
apxlVA 3
3 S7/S10  P1/P4 1421 PCR 8
13
Fig.3  Agarose gel electrophoresis of PCR amplification products from P1/p4 10 App 15 Mateus
strain 1421 Schaller App
M. 2000bp DNA ladder 1~ 6. PCR products from 1421 bacteria of 1~12 App
1.3x10°CFU 1.3 x 10°CFU 1.3 x 10°CFU 1.3 x 10°CFU 1.3 x App 14 App
10°CFU 1.3 x 10'CFU 7. PCR product from DNA of strain 56153 14 Blackall 2002 : App 15

8. Negative control. ha 15

B S{’ 1 ]]PT‘ .
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Development and application of multiplex-PCR for identification of Actinobacillus pleuropneumoniae

LI Shu-ging'*  YI Jian-pin' CHEN Zhi-fei' WANG Qiao-quan' ZHOU Xiao-hua'
! Shanghai Export and Import Inspection and Quarantine Bureau  Shanghai 200135 China
2 College of Veterinary Medicine ~South China Agriculture University ~Guangzhou 510642 China
3 College of Life Sciences  Shanghai University ~Shanghai 200444 China

Abstract A multiplex-PCR assay was developed to identify Actinobacillus pleuropneumoniae  App . Two pairs of
polymerase chain reaction PCR primers were designed for the 16S rRNA and the apxIVA gene which is specific to all
serotypes of App. Two PCR products of 692bp and 363bp were obtained from the 16S tRNA and the apxIVA gene
respectively for 27 reference A. pleuropneumoniae strains. Only the 692bp fragment was amplified for closely related
strains including A . lignieresii . Using the designed primers the method is capable of detecting A . pleuropneumoniae of
as low as 1.3 x 10°CFU or 9pg DNA. For 302 suspected isolates this multiplex-PCR method correctly identified 4 A .
pleuropneumoniae strains. The result suggests the use of the multiplex-PCR for routine identification of App.
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