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Tab. 1 Details of the primers used for amplification of virulence genes

PCR
Gene Primer sequence (5'—3’) Reference Length (bp) Genbank
aerA-F: CAAGAACAAGTTCAAGTGGCCA el 4LNG101 (JF738029)
aerA aerA-R: ACGAAGGTGTGGTTCCAGT Wang, etal. (2003) 309 JBN1201 (JF738030)
hlyA-F:GGCCGGTGGCCCGAAGATACGGG v o1 906 597 JBN1003 (JQ003195)
hiyA hlyA-R: GGCGGCGCCGGACGAGACGGG & etal DWCG102 (JF738031)
JBN1103 (JQO03196)
alt-F: TGACCCAGTCCTGGCACGGC - JBN1302 (JQ003197)
alt alt-R: GGTGATCGATCACCACCAGC Sen and Rodgers (2004) 442 2JBN101 (JF738033)
4LNS301 (JF738034)
ast-F: TCTCCATGCTTCCCTTCCACT o JBN1203 (JQ003198)
ast ast-R: GTGTAGGGATTGAAGAAGCCG Sen and Rodgers (2004) 31 4LNG201 (JE738035)
JBN1207 (JQ003199)
ahpB-F: ACACGGTCAAGGAGATCAAC o JBN1301 (JQ003200)
ahpB ahpB-R: CGCTGGTGTTGGCCAGCAGG Sen and Rodgers (2004) >13 2WCL101 (JE738037)
JG102 (JF738038)
lip-F: ATCTTCTCCGACTGGTTCGG - JBN1003 (JF738039)
lip lip-R: CCGTGCCAGGACTGGGTCTT Sen and Rodgers (2004) 382 LNB103 (JE738040)
JBN1303 (JQ003201)
fla-F: TCCAACCGTYTGACCTC -
i o R GMYTGGTTGCGRATGGT Sen and Rodgers (2004) 608 2JBN301 (JF738041)

4LNS301 (JF738042)

F2 MMMERKZMES BHEKSEEER

Tab. 2 A. hydrophila strains isolated from fishponds with outbreaks of septiceamia

/ /
Strain Host/ID Source No. of strains Year Locality/Pond
1B102 /1 Wuchang bream Blood 1 08/2006 /1 Hanchuan/Pond1
1B336 /2 Wuchang bream Blood 1 08/2006 /1 Hanchuan/Pond1
4LNG101 /3 Silver carp Liver 1 06/2008 /2 Jingmen/Pond2
4LNG201 /4 Silver carp Liver 1 06/2008 /2 Jingmen/Pond2
42L 5\9]?22 ?22” 22 ? ;’ > /4 Silver carp Intestine 5 06/2008 /2 Jingmen/Pond2
4LNS301 /5 Silver carp Kidney 1 06/2008 /2 Jingmen/Pond2
4LNC305 /5 Silver carp Intestine 1 06/2008 /2 Jingmen/Pond2
JG101 /6 Crucian carp Liver 1 06/2008 /3 Jingmen/Pond3
CG101 /7 Grass carp Liver 1 06/2008 /3 Jingmen/Pond3
LNB101 /8 Silver carp Blood 1 06/2008 /3 Jingmen/Pond3
PWOL1, 06, 14, 20 Pond water 4 06/2008 /3 Jingmen/Pond3
DWCGI101 /9 Wuchang bream Liver 1 06/2009 /4 Wuhan/Pond4
DLNGI101 /10 Silver carp Liver 1 06/2009 /4 Wuhan/Pond4
DLNG201 /11 Silver carp Liver 1 06/2009 /4 Wuhan/Pond4
DBHSI101 /12 Bighead carp Kidney 1 06/2009 /4 Wuhan/Pond4
JBN1001 /13 Crucian carp Blood 1 06/2009 /5 Wuhan/Pond5
JBN1101 /14 Crucian carp Blood 1 06/2009 /5 Wuhan/Pond5
JBN1201 /15 Crucian carp Blood 1 06/2009 /5 Wuhan/Pond5
JBN1301 /16 Crucian carp Blood 1 06/2009 /5 Wuhan/Pond5
2JBN101 /17 Crucian carp Blood 1 07/2009 /6 Wuhan/Pond6
2JBN301 /18 Crucian carp Blood 1 07/2009 /6 Wuhan/Pond6
2JFN201 /19 Crucian carp Ascites fluid 1 07/2009 /6 Wuhan/Pond6
2WCL101 /20 Wuchang bream Liver 1 07/2009 /6 Wuhan/Pond6
XS91-4-1 Silver carp Internal organ 1 1991
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M: marker; Lanes 1—15: IB102, JG101, DWCG101, JBN1001, ERIC-PCR 49
4LNG101, 4LNS301, 4LNC202, 2JBNI101, 4LNC203, 4LNC209,
4LNC212, 4LNC215, 4LNC305, ATCC7965; 15, negative control
®3 BASERENSHERSHER
Tab. 3 Distribution patterns of virulence-gene in Aeromonas hydrophila
. . aerA  hlyA alt ast ahp lip fla ERIC X
Strain source No. of strain B ERIC-profile Virulence
Clinical isolates 20 +* + + + + + + 1 H
1 + + + + + + + I H
1 -t + + + + + + 11 L
I inal isol 1 - + + + + + + 11 L
ntestinal isolates ) B B _ N N N N v L
2 - - - + + + + \Ys L
3 + + + + + + + I H
Pond water isolates 1 + + + + + + + v L
e ;°H, ;L
Note: * +, positive; ® -, negative; © H, high; ° L, low
F4 REEHERDETIHHESE
Tab. 4 Results of pathogenicity assays to zebrafish with representative strains
! (CFU/ )
Strain Host Source Pond Virulence gene profile LDso (CFU/fish)
IB102 Wuchang bream Blood 1 1 9x10°
4LNG201 Silver carp Liver 2 1 9.74x10*
4LNC202 Silver carp Intestine 2 1 <9x10°
CG101 Grass carp Liver 3 1 <9x10°
PWO06 — Pond water 3 1 1.54x10*
PW14 — Pond water 3 1 1.01x10*
DLNG101 Silver carp Liver 4 1 <9%10?
JBN1001 Crucian carp Blood 5 1 3.18x10*
JBN1201 Crucian carp Blood 5 1 <9x10°
2JFN201 Crucian carp Ascites fluid 6 1 <9x10°
2WCL101 Wuchang bream liver 6 1 <9x10°
PWO1 — Pond water 3 1 1.01x10°
4LNC203 Silver carp Intestine 2 2 2.89x10°
4LNC305 Silver carp Intestine 2 2 1.61x10°
4LNC209 Silver carp Intestine 2 3 6.61x10°

Note: * 1. aerA/hlyA/alt/ast/ahpB/lip/fla; 2. hlyA/alt/ast/ahpB/lip/fla; 3. ast/ahpB/lip/fla
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THE GENETIC DIVERSITY AND VIRULENCE CHARACTERISTICS OF
AEROMONAS HYDROPHILA ISOLATED FROM FISHPONDS WITH DISEASE
OUTBREAKS IN HUBEI PROVINCE

ZHANG Xu-Jie'?, YANG Wu-Ming'?, LI Tong-Tong'"* and LI Ai-Hua'

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences,
Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: To investigate the genetic diversity and virulence characteristics, and to clarify the epidemic regularity of
Aeromonas hydrophila which caused motile Aeromonas septicaemia outbreak (commonly known as disease outbreaks)
in fish, 30 strains were isolated from 6 diseased fishponds which located in three different regions of Hubei province
from 2006 to 2009. Among these strains, 20 were clinical strains (isolated from blood, liver, kidney or ascites fluid), 6
were intestinal strains and 4 were pond-water strains. A phylogenetic tree was constructed on the basis of the gyrB gene
sequence of all 30 strains; the genetic typing of these strains were done through ERIC (enterobacterial repetitive inter-
genic consensus)-fingerprinting; the distribution patterns of seven virulence genes in these strains were tested by PCR
method, including aerolysin (aerA), haemolysin (hlyA), heat-labile cytotonic enterotoxin (alt), heat-stable cytotonic
enterotoxin (ast), elastase (ahpB), lipase (lip), and flagella (fla). In addition, the virulence of 15 representative strains
was assayed in zebrafish by intraperitoneal injection. The results showed that regardless of the origin, all the 20 clinical
strains, 1 intestinal strain and 3 pond-water strains had the same genetic characteristics. These included that clustered
together in the phylogenetic tree, with 100% sequence similarities among these strains; have the same ERIC-finger-
printing and the same virulence-gene pattern: aerA*hlyA*alt"ast"ahpB*lip*fla*; all of them were high virulent strains
(LDsy< 9.74x10* cfu/fish). Compared with clinical strains, the rest 5 intestinal strains and 1 pond-water strain either had
different ERIC-fingerprintings or have different virulence-gene patterns, showing higher genetic diversity and lower
virulence (LDsy>1.01x10° cfu /fish). These results indicated that as the pathogen of disease outbreaks, a clonal lineage
of A. hydrophila was in popular within a certain time and areas, and no obvious variation or genetic diversity was found
among these strains. This result would help in the clarification of the epidemic regularity of A. hydrophila underlying
outbreaks, and help to make the right defense measures to prevent this infection. Meanwhile, the combined prevalence
of multiple virulence genes in pathogenic strains of A. hydrophila laid the foundation for clarify the pathogenic mecha-
nism underlie this infection. Moreover, the correlation of virulence and virulence-gene patterns of A. hydrophila showed
that virulence genes can be chosen as gene-marker to detect pathogenic strains of this bacterium.

Key words: Diseased fishponds; Aeromonas hydrophila; Genetic diversity; Virulence gene; Virulence



