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Detection of virulence genotypes distribution in Anhui isolation strains of
Aeromonas spp. from aquatic animals by multiplex PCR

FANG Bing, LI Jinnian, ZU Gue zhang, YU Wetyi
( College of Animal Science and Technology, Anhwi Agriculturd Unmversity, Hg'et 230036, China)

Abstract: Adhesion gene ( ahal), aerolysin gene (aer A) and cytotonic entewtoxin gene ( alt) were considered as major virulence
genes of Aeromonas. According to ahal, aerA and alt gene sequences, a muliiplex polymerase chain reaction ( MPCR) was
developed to detect the above virulence genes simultaneously. The ahal, aerA and di genes were 1 087 bp, 721 bp and 480 bp PCR
products respectively. Digesed with EcoRV, BamH I and Fbal, the sizes of digestive fragments of each PCR product were consistent
wih expectation. Using the same pairs, no PCR product was detected from S. aweus, P. putide, V. minicus and unpathogenic
Aeromonads. The sensitivity of the MPCR was 100 CFU * mL"~ "of the bacteria. At the same time, multiplex PCR analysis was
performed on 15 smains Aeromonas spp. isolated from different aquatic animals in Anhui and the results showed there were 10 strains
with virulence genotype alt* ahal* aer A* , 2 strains with virulence genotype alt* ahal™ aaA™ and 1 strain with virulence genotype
alt™ ahal® cer A~ within 13 strains pathogenic A @ omonas spp. The positive rates of alt, ahal and aerA genes were 100%, 84.
62% and 76.92% respectively. These results indicate that the major virulence genotype of Anhui isolation strains is the high virulence
phenotype of dt* ahal® aerA™ and the virulence gene alt generally exists in different A e omonas pheno species.
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Bacterial Genomic DNA Mini-prep Kit
R DNA PCR
2
[1]
: () 1
Tab.1 The source of experimental bacterial strains
’ drains isolated time isolated animals hacterial names
(ahal) (aerA)
( ah) , BAIL 19% sick Triony siliensis ~ Aeromonas hydrophila
[2, 3]
BA3 19% sck T. siliensis A. hydrohila
BALI 199 sck T. siliensis A. sobria
2 2
ahal aer A alt BAIL6 1% sick T. siliensis A. sobria
PCR s BAL7 2001 sick T'. siliensis A. hydrghila
BAIS 2002 sck T. siliensis A. caviae
15
JA23 19% sick crusian carp A. sobria
1 CAl 2008 sick grass carp A. sobria
1.1 GAl 00 sick mandarin fish A. sobria
CA3 2004 : -
sick grass carp Aeromonas
’ HX- 4 JA24 2004 k erucian o | *
HX- 1 sick crucian cap eomonas
HA6 2003 . R .
k E. sinensis A. hydrghil
; BA1 BA3 BA1l 15 sicl sinensis hydrghila
( 13 B 2 HAT 2008 sick E. sinensis A. hydrghila
) €Az 200 healthy grass carp A. hydrghila
D
HSAL 2004y lthy rice field el A slria
1.2
:* CA3 JAM
EwRV  BamH1 Fbal Taq
DNA 5 Notes the biological characterigic of CA3 and JA24 grains accord
DNA (BaCteI'ial Genomic DNA with the identity of Aeomonas, but numerical identification cannot
Min+ prep K]’[) ; confirm their species

DNA Marker DL2000 PCR

1.3 PCR
514 8918t B & A% GenBank
— (ahal)
( aerA) (alt)
[4-6] ) Primer Premier 5.0
(ORF)
(2
DNA #£ 4R 4% 3
5mL LB ,30 C,200 re
min” ' 18h, 1mL 1.5 mL
4 C, 12 000 r* min_ ! 5 min

%% PCR R &
PCR (
) ,
PCR 50 HL DNA 3
UL, 10 x PCR Buffer 5 ML, 10 mmol* L™ ' dNTPs 1
UL, 25 mmol* L™ 'MgCh 7 WL, alt aer A

dhal3 (5 mmol* L™ ") 1.0
1.5 2.0 HL,Tag DNA 2.5U,
50 HL PCR
, 94 C 2 min , 94 C1
min 60 Clmin 72 C 1.5 min 30 ,
72 C 10 min,  PCR 4 C
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PCR #4t9 % = 3 Premier5. 0 s
1L PCR 0. 8% (0.5 lge ,
mL”'EB) 86V 30 min , 3, 3C 2h
PCR , Primer
2 PCR ORF
Tab.2 Sequences of PCR primers, product sizes and location within ORF
(5-73) ORF (bp)
virulence gene primers sequences of primers location within ORF product sizes
ahal- 1 gee get aac get gea gig gt tac gac
dhal ahal- 2 cge aga gge tag att aga agt tgt att g - 1135 1087
aeAd — 1 tgt cgg gga tga cat gaa cgt g
aerA aerA- 2 cca git cca gtc cca cca ctt ca A74- 11 721
di Zt— 1 atg acc cag tee tgg cac gg 1— 480 480
-2 gee get cag gee gaa gee ge
3 PCR
Tab.3 Component of enzyme digestion reaction mixtures
(bp) (bp)
amplified product product sizes products of enzyme digestion enzyme reactive system
EcoR'V 1.0BL  10x H buffer 2. 0 UL
ahal 1087 400/ 678 EcaR V PCR products 10.0 HL.  ddH,0 7. 0 HL
total volume 20. 0 HL
EcoR'V 1.0BL  10x K huffer 2. 0 UL
aerA 721 134/ 587 Bamll 1 PCR products 10.0 HL.  ddH,0 7. 0 KL
total volume 20. 0 HL
EcoR'V 1.0BL  10x K huffer 2. 0 UL
alt 480 327/ 153 Fbal PCR products 10.0 ML ddH,0 7.0 KL
total volume 20. 0 HL
1.4 PCR
2
HX- 4 2.1 PCR
HX-1 PCR 1 , PCR
, (dhal)
L5 PCR ((areA) (dt)
LB .28 C,
200 r* min~ ' 18 h, 8000 r*min ' 20 dhal EcoR V 409 678 bp
min R L7 ; areA Bamfl 1
10 CFU* 134 587 bp salt Fba |
ml~! 10 CFU* mL™ ", [ 327 153 bp
DNA PCR
, 2.2 PCR
1.6 15
1.3 15 HX- 4 HX-1
DNA, PCR alt PCR 2 ,
aerA . chgl , 1 087, bp(,ahal) 721 hp
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(aerA) 480 bp(alt) 3 ,

1 PCR

Fig. 1 The resuks of enzyme digestion for

Aaomonas gandard drain

M. DL- 2000 Marker; 1. ahal PCR ;2. ahal PCR
;3. aa A PCR ;4. aaA PCR ;5. alt PCR
;6. alt PCR

M. DL- 2000 Marker; 1. ahal PCR product; 2. enzyme digested
of ahal PCR product; 3. aerA PCR product; 4. enzyme digested
of ae A PCR product; 5. alt PCR product; 6. emzyme digesed of
alt PCR product

2 000bp
1 000bp
750bp
500bp
250bp
100bp

2 PCR

Fig.2  Specificity assay of multiplex PCR for
Aeomonas dandard grain
M. DL- 2 000 Marker; 1. 32 HX- 4
;3. HX- 1 ;4.
M. DL - 2 000 Marker; 1. Aeranonas standard srain; 2. V.

mimicaus HX- 4 grain; 3. P. putide HX— 1 stain; 4. S. aureus

2.3 PCR
PCR 3 , PCR
10° CFU * mL™ ' ahal aer A
alt3
2.4 15
15 2
(4 4

2 000bp —

1 000bp —
750bp —
500bp —

250bp —
100bp —

3 PCR
Fig.3 Sensitivity assay of multiplex PCR for
Aaomonas standard srain
M. DL- 2 000 Marker; 1 - 10.
10° 105 10* 10° 10> 10 1
M. DL- 2 000 Marker; 1- 10. the number of bacterial cells is 10°,
108,107, 1P, 10, 10,103, 1(%, 10 and 1 respectively

100 10% 107

M12345678910111213 14 1516 17

S CE-SEEEBEESE
- - — -y -

4 15 PCR
Fig.4 Detective results of virulence gene for

15 Aeromonas strains by multiplex PCR
M. DL- 2000 Marker; 1. ;2. CAl; 3. BA16;
4. HA6;5. BA1;6. BA3; 7. BAI1;8. BA17;9. BAIS; 10. JA23;
11. JA24; 12. GA1; 13. HA7; 14. CA3; 15. CA2; 16. HSAL; 17.

HX- 4
M. DL- 2000 Marker; 1. Aeranonas standard strain; 2. CA1; 3.
BA16; 4. HA6; 5. BA1; 6. BA3;7. BAIL;8. BA17, 9. BAIg;
10. JA23; 11. JA24; 12. GA1; 13. HA7; 14. CA3; 15. CA2; 16
HSA1; 17. V.mimicus HX - 4 drain

13
CA1 BAIl6
di* ahal” aer A”, 15.38%;HA6
dt™ ahal® aerA™, 7.69%; 10
alt™ ahal® aer AT,
76.92% di ahal aerA 13

100% &4,
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62%  76.R% 111.5 1.5 1 1.5: 2) Mg™* (2.5
di” ahal® aer A” mmol* I~ 1; 3. 0 mmol* L~ 1; 3.5 mmol* L 1; 4. 0
, alt mmol* L™ 1) (56 'C;58 C; 60 C; 62
PCR
4 13
P
Tab.4 Virulence genotypes distribution of
13 pathogenic Aeromonas strains

drains phenospecies virulence genotypes

BA1l A. hydrphila alt* ahal® aer A* (1 ’ ’

BA3 A. hydrphila alt* ahal® aa A* RIE » 2002,22(2): 18- 19.

BALl A. sobria alt* ahal® aer A* (2] , , ,

BA17 A. hydrohila alt* ahal® aer A* [J]. »2004, 28( 1) : 80— 84.

BAIS A. awice alt™ ahal® aer A* [3] Sechi LA, Deriu A, Falchi M P, et al. Distribution of virulence

JA23 A. sobria alt* ahal® aer A* genes in Aeromonas spp. isolated from Sardinian waters and from

GAl A. sbria alt* ahal® aer A* patients with diarthoeal J]. Applied Microbiology, 2002, 92 21

HA7 A. hydrghila alt* ahal® ae A* _ »7.

Eéi ZZZ:Z: ZZi Zth:i Z: 21 [4] Fang HM, Ge R, Sin Y M. Cloning, characterization and

HA6 A hydrghila alt* dhal® e A- expresson of Aeromonas hydrophila major adhesion [ J]. Fish

CAl A sobria alt* dhal- aer A- Shellfish Immunol, 2004, 16(5): 645- 658.

BALG A. sobria alt* dhal- aer A- [5] Husdein V, Huhle B, Jarchau T, et al. Nucleotide sequence and
transcriptional analysis of the aerC ae A region of Aeranonas
sobria encoding aewlysin andits regulatory region [ J]. Mol

3 Microbiol, 1983,2(4): 507- 517.
[6] Chopra A K, Peterson J W, Xu X J, et ad. Molecuar and
, biochemical characterization of a heatlabile cytotonic enterotoxin
from Aeromonas hydrophila [ J]. Microb Pathog, 1996,21(5):
PCR ' 12 357- 377.
[7] s R , . [M].
h , 1999.
, 10 CFU 5 , , ,
eml” ! , (M]. . 1996,
[9] Henegariu O, Heerema N A, Dlouhy S R, @ al. Multiplex
PCR PCR: critical parameters and dep-by-step protocol[ J]. Biol

(L 101

Tech, 197,23(3): 504- 511



