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1.4x10°  1.4x10° 1.4x107 1.4x10°
1.4x10° CFU/mL 6
22 30 , ,
1.7 100 pL/
aer 28~30 °C 24 h
act lip , 7d
gcat exu R
fla OMPA 1 s
( 1), DNA PCR
#1 SFHEEPCRYESY
Tab.1 Primers for virulence gene testing
(5'~3") /bp Tw/°C
aer-F CCTATGGCCTGAGCGAGAAG 431 63 (Nawaz ef al, 2010)
aer-R CCAGTTCCAGTCCCACCACT
gcaT-F CTCCTGGAATCCCAAGTATCAG 237 65 (Nawaz et al, 2010)
gcaT-R GGCAGGTTGAACAGCAGTATCT
act-F AGAAGGTGACCACCACCAAGAACA 232 65
act-R AACTGACATCGGCCTTGAACTC (Nawaz et al, 2010)
lip-F ATCTTCTCCGACTGGTTCGG 382 63
lip-R CCGTGCCAGGACTGGGTCTT (Nawaz et al, 2010)
fla-F GCGGAATTCATGGGCCTTTATATCA 915 58 ( 2014)
fla-R ACGAAGCTTTTAGCCTTGCAACAGT
OMPA I-F GACGATATCATGATGAAAATGGCTCT 1026 58 ( 2016)
OMPA I-R GCGAAGCTTTTACTTCTGAACTTCTTG
exu-F GGACATGCACAACCTCTTCC 323 55 ( 2013)
exu-R GATTGGTATTGCCTTGCAAG
) 2.2
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2.1
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( 1la), , s
( 2
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Fig.4 Virulence genes of the isolated strain detected by PCR
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Tab.4 Pathogenic test of the isolated bacteria LB2101
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Fig.5 Pathological syndromes of M. salmoides
: ; ;e ;d e R

5
ca b ¢ ,d e f a: ;b
; 16S rRNA
LB2101 (Aeromonas veronii)
3.2
( ,
2021) ( ,2018) ( ,2017)
( , 2016) ( , 2013)
( , 2011) ( , 2013)
S ( ,
2018) (GPI)
, G
(Abrami et al, 2003)
(
,2021)
, (
, 2018) lamB
s lamB

(Yang et al, 2019),

5

>

(Merino et al, 1997; Gavin et al, 2003)

, (aer)
(Foysal et al,

2019) Li (2020) 87

, (aer)
88.51%
( , 2018)
7 )

LB2101 (aer) (act)
(lip) (gcat) (fla)
(OMPs) )

(exu)
33
(
,2021; ,2021)
LB2101

B ;



1186 53
(2021) (2021) ,
, , ., 2011
, 1. ,39(2): 344-347.
g . : ., 2018
’ 1. (16):
174-176, 179.
’ , , , 2013,
1. (10): 57-61.
( . 2010; . 2011; ., 2013,
12019) 1. (3): 101-103.
, ., ,2021.82
3.4 ).
, ( ), 53(3): 64-72.
, 2014.
’ D - - 19-23.
, , ., 2010,
, ( ,2019) 7). , 50(11):
( , 2019) ( , 2014) 2375-2383.
( , 2017) , 2021.
1. ,50(1): 164-171.
, , 2001, [M].
. - 106-120.
, ( , , , 2017.
, 2018; , 2018; , 2021) 1 > 4406y
1011-1017.
s ’ , : ., 2013 RCR
( ) [1]. , 47(1): 1-3.
( A ) , , ., ,2018. 150
1. , 48(1): 80-85, 96.
’ , , , ., 2017,
( » 2014 Aha  gyrB PCR 1.
2017; , 2018) , ,39(10): 810-814.
, : ., 2017
1. . 44(2):
; 229-233.
. ; , , ., 2019.
, 1.
,32(7): 726-731.
’ , , ., 2012
’ 16S rDNA 1. ,33(1): 92-96.
, , , : ., 2017,
hepcidin [J].
4 44(6): 1395-1404.
, : ., 2021
1 0. , 17(3): 54-61.
, 16S , , ., 2018
RNA ’ 1. , 48(8): 1038-1042.
, ., L2020 16S rDNA
PCR 1.
, , 10(17): 86-91.
, : ., 2010
1. (4): 112-114.
’ , , ., 2016.
. OMPA I 1.

46(5): 607-610.



(Micropterus salmoides)

1187

, , , ., 2017,
1. ,
53(7): 85-88.
, , ., 2017,
1. , 32(5):
563-567
, , , ., 2016.
1. )
52(6): 115-118.
, 2018. ,
1. , 43(2): 80-81, 83.
, , , ., 2014,
1.
, 26(8): 2386-2396.
, 2021
[J1. (3): 40-48.
, , , o, 2021, 16S rDNA
MALDI-TOF-MS  VITEK
1. , 21(10): 197-205.
, 2018. [D].
1 4-5.
, 2010.
[J1. (13): 49-51.
, , ., 2012,
[J1. , 48(8): 18-21.
> , , , 2019. smpB
tmRNA  hfq 1.
( ), 50(2): 186-190.
, , , ., 2018.
[J1. , 37(4): 522-526
, , , ., 2014,
[J]. , 36(12):
982-984.
, , , , 2018.
1. ,
45(3): 409-415.
, , , ., 2013,
1. , 32(4):
210-214.
, , , ., 2018.
[J1. , 35(6): 83-88.
, , 2021. [].
, 67(9): 76-80.
) , , ., 2011,

[J1. , 32(3): 132-136.
, 2018.
[J]. ,48(2): 228-233.

ABRAMI L, FIVAZ M, GLAUSER P E, ef al, 2003. Sensitivity
of polarized epithelial cells to the pore-forming toxin
aerolysin [J]. Infection and Immunity, 71(2): 739-746.

FOYSAL J, MOMTAZ F, ALI H, et al, 2019. Molecular
characterization and interactome analysis of aerolysin (aer)

The
pathogenicity inferred from sequence divergence and linked
to histidine kinase (cheAd) [J]. Journal of Fish Diseases,
42(4): 465-475.

GAVIN R, MERINO S, ALTARRIBA M, et al, 2003. Lateral
flagella are required for increased cell adherence, invasion

[J1. FEMS

s s s

gene from fish pathogen Aeromonas veronii:

and biofilm formation by Aeromonas spp
Microbiology Letter, 224(1): 77-83.

HUSSEIN G H G, CHEN M, QI P P, ef al, 2020. Aquaculture
industry  development, annual price analysis and
out-of-season spawning in largemouth bass Micropterus
salmoides [J]. Aquaculture, 519: 734901.

KITA-TSUKAMOTO K, OYAIZU H, NANBA K, et al, 1993.
Phylogenetic relationships of marine bacteria, mainly
members of the family Vibrionaceae, determined on the
basis of 16S rRNA sequences [J]. International Journal of
Systematic and Evolutionary Microbiology, 43(1): 8-19.

LAZADO C C, ZILBERG D, 2018. Pathogenic characteristics of
Aeromonas veronii isolated from the liver of a diseased
guppy (Poecilia reticulata) [J]. Letters in Applied
Microbiology, 67(5): 476-483.

LI T, RAZA S H A, YANG B T, et al, 2020. Aeromonas veronii
infection in commercial freshwater fish: a potential threat to
public health [J]. Animals (Basel), 10(4): 608.

MERINO S, RUBIRES X, AGUILAR A, et al, 1997. The role of
flagella and motility in the adherence and invasion to fish
cell lines by Aeromonas hydrophila serogroup O: 34 strains
[J]. FEMS Microbiology Letters, 151(2): 213-217.

NAWAZ M, KHAN S A, KHAN A A, et al, 2010. Detection and
characterization of virulence genes and

catfish

integrons in

Aeromonas veronii isolated from [J]. Food
Microbiology, 27(3): 327-331.

YANG B T, ZHANG D X, WU T L, et al, 2019. Maltoporin
(LamB protein) contributes to the virulence and adhesion of
Aeromonas veronii TH0426 [J]. Journal of Fish Diseases,

42(3): 379-389.



1188 53

ISOLATION AND IDENTIFICATION OF PATHOGENIC AEROMONAS VERONII IN
MICROPTERUS SALMOIDES

LEI Ning', HAO Gui-Jie’, HUANG Ai-Xia’, WANG Yu-Chen’?, LIN Feng’,
SHEN Xiao-Ming®, ZHU Jun-Jie'
(1. College of Life Science, Huzhou University, Huzhou 313000, China; 2. Key Laboratory of Healthy Freshwater Aquaculture, Ministry

of Agriculture and Rural Affairs, Key Laboratory of Fish Health and Nutrition of Zhejiang Province, Institute of Freshwater Fisheries,
Huzhou 313001, China; 3. Deqing Haoyuan Aquatic Seed Industry Co., Ltd., Huzhou 313200, China)

Abstract In China, Micropterus salmoides is an important economic freshwater farmed fish species. At present, the
healthy development of M. salmoides aquaculture industry has been affected by many factors, including bacterial diseases.
Aeromonas veronii is an important pathogen causing septicemia and ulcer syndrome in freshwater fish. A bacterial strain
was isolated and identified from liver of diseased M. salmoides by morphological, physiological, and biochemical
approaches, and 16S rRNA sequence and specific virulence gene analysis. The pathogenicity and drug resistance were
analyzed by artificial regression infection test and drug sensitivity test. Results show that the strain was pathogenic A.
veronii, and it contained virulence genes such as aer, act, lip, fla, gcaT, and OMPA I. The strain was highly sensitive to 8
antibiotics (ceftriaxone, chloramphenicol, florfenicol, doxycycline, tetracycline, polymyxin, cotrimoxazole, and
levofloxacin), moderately sensitive to 6 antibiotics (neomycin, enoxacin, gentamicin, streptomycin, azithromycin, and
ciprofloxacin), and was resistance to other 8 antibiotics, as revealed in our drug sensitivity test. The bacterium was
pathogenic to M. salmoides, and the median lethal dose was 1.4x10° CFU/mL as shown in our artificial regression infection
experiment. 4. westermani is a conditional pathogen in aquaculture, and some biological characteristics of this strain were
documented, which is beneficial to enrich the basic data of 4. westermani, and provides some scientific basis and reference
for the prevention and control of diseases in M. salmoides culture.

Key words Micropterus salmoides; Aeromonas veronii; drug sensitivity test; virulence gene



