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70% ( , MR-I
2013) (1 min)
( , (1 min)
2012) 95% (45 s)
(Aeromonas caviae) (1 min)
100
(Baldissera et al,
2017) MR-I 3 mL TSB
(Janda et 200 r/min 5 000 r/min
al, 2010) PBS
( ,2012) (Zhu et al, 2017) MR-I 2%
( , 2015) ( , 2014) 5 min
( , 2022) ( , 2014) 2 min
( , 2020) ( ,
2020) 2021 9
14
MR-I TSB
30 °C 200 r/min 12h 5000 r/min
16S PBS 3
rDNA 2.81x10° 2.81x10* 2.81x10° 2.81x10°
2.81x10" CFU/mL 6
45
28~
1
30 °C 24 h
1.1 7d (
[ (10+£0.65) cm] , 2013) (LDso)
[ (7.00+0.65) g,
(7.940.42) cm]
(TSB) (TSA) 1.5
3
Premix Taq™ (TaKaRa Taq™ Version 2.0) TaKaRa MR-I TSA 30 °C
DNA
30 °C 24h 48 h
) ( , 2001)
1.2
1.6
TSA DNA MR-I
30 °C DNA MR-I 16S rRNA
TSB 27F 5-AGAGTTTGATCCT
MR-I GGCTCAG-3' 1492R 5-TACGGTTACC
1.3 TTGTTACGAC-3’ 1 470 bp
MR-I (25 pL) Premix Tag™ 12.5 pL. DNA
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2 pL 27F  1492R 0.5 uLL DEPC
9.5 uL PCR 95 °C/4 min 95°C/30s 55°C/ 20
30s 72°C/1 min 35 72 °C 10 min 1.8
PCR (aerolysin, aer)
( Blast (cytotonic enterotoxin, act)
MR-I MEGA 6.0 (glycerophospholipid:cholesterol acyltransferase,
MR-I gcat) (lipase, lip) (DNases,
1.7 exu) (serine protease, ser) A
KB (outer membrane proteins A, OMPA I)
TSA ( 1) MR-I DNA
TSA 30 °C 24 h PCR (25 uL) DNA
1 pL 0.5 pL  Premix Taq™
12.5 uL DEPC 9.5 uL PCR 95 °C/5 min
95 °C/30 s 30s 72 °C/1 min 35
72 °C 10 min PCR
*1 SHEEFEPCRYESY
Tab.1 Primers for virulence gene testing
(5'~3") /bp T,/°C
aer-F CCTATGGCCTGAGCGAGAAG 431 63 (Nawaz et al, 2010)
aer-F CCAGTTCCAGTCCCACCACT
geal-F CTCCTGGAATCCCAAGTATCAG 237 65 (Nawaz et al, 2010)
gcaT-R GGCAGGTTGAACAGCAGTATCT
act-F AGAAGGTGACCACCACCAAGAACA 232 65 (Nawaz et al, 2010)
act-R AACTGACATCGGCCTTGAACTC
lip-F ATCTTCTCCGACTGGTTCGG 382 63 (Nawaz et al, 2010)
lip-R CCGTGCCAGGACTGGGTCTT
OMPA I-F GACGATATCATGATGAAAATGGCTCT 1026 58 ( ,2016)
OMPA I-R GCGAAGCTTTTACTTCTGAACTTCTTG
exu-F GGACATGCACAACCTCTTCC 323 55 ( ,2013)
exu-R GATTGGTATTGCCTTGCAAG
Ser CACCGAAGTATTGGGTCAGG — 57 ( ,2012)
Ser GGCTCATGCGTAACTCTGGT
) 2.2
2.1 (
MR-I 2) 2
2.81x10" CFU/mL 48 h
( la) 100% 2.81x10° CFU/mL
6.54x10° CFU/mL
( 1Ib) (2
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Tab.2 Pathogenic test of the isolated bacteria MR-I

(a) (b)

The Gram-staining micrograph (a) and transmission electron micrograph (b) of the isolated strain MR-I

/ /
(CFU/mL) % ( 3)
A 2.81x107 45 45 100 ( , 2001)
B 2.81x10° 45 28 62.2 MR-I
C 2.81x10° 45 19 422
D 2.81x10°* 45 4 8.9 *3 S BEE MR-1ELESE
E 281x10° 45 0 0 Tab.3  The physiological alﬁIlzi_cI)chemical characteristics of
PBS 45 0 0
- +
+ _
- +
+ +
+ 3% NaCl +
4 -
+ +
- +
2 + _
Fig.2 Pathological syndromes of M. rosenbergii + -
ta ;be ; ’ 4
2.4
MR-I 27F 1492R PCR
3 1 000~2 000 bp
2.3 1 470 bp
MR-I Blast MR-I
BTNGPSA4 (MK961218.1)
3% NaCl 98.41% ( 4)

MR-I

BTNGPSA4
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MR-I 16S bp
rRNA 2000
MR-I (A. caviae)
1000

2.5 750
4 500

MR-I 250

100

3 MR-I 16S rRNA PCR
Fig.3 PCR amplification of the 16S rRNA gene of MR-I
10 M: DL2000 DNA Marker; 1: MR-I

IZKS£EEAN201416 (KRO06248.1)
KIEFES EARES5-18 (KC202271.1)
KESEIEEP21 (NR 042155.1)

IS 2 AREA2-50 (NR 116585.1)

[smpj

MR-|
70 | BES2REBTNGPSA4 (MK961218.1)

SRS BMECECT4487 (NR 116026.1)

hgS&EERM (NR 036911.2)

99— BFISEMEATCC43979 (NR 119044.1)
L35S S8BEDSM22539 (NR 116880.1)

BIAS S EECDC0787-80 (NR 037013.2)

» FEESPMEI-N-3-1 (KU570320.1)
%0 YEFE S 8 IR HC050630A-1 (EF669480.1)
89 || g SAIEIPJ6 (MW433858.1)
66 | ZEESSBIBEE2102 (KY867528.1)
FEIN S &2 AR E02238ADA (AY347677.1)
—
0.001

4 MR-I 16S rRNA
Fig.4 The phylogenetic tree based on the 16S rRNA gene sequences of MR-1

F 4 EHR MR GYER RS R
Tab.4 The antimicrobial susceptibility test of MR-I

/mm /mm
32 S 11 R
25 S 15 R
25 S 9 R
20 S 8 R
18 I 0 R
18 S 0 R
18 S 0 R
17 S 0 R
15 I 0 R
15 I 0 R
S 1 R
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2.6 (A. caviae)
5 3.2
MR-I aer lip
geat ser OMPA 1
act (2021) (2011)
exu
bp MR-I
(aer) (lip) (gcat)
2000 (ser) (OMPAT) 5
(2022) SHZ1
1 328 OMPA gcaT
500
250 ( ,2011)

100

(Ran et al, 2018)

5

Fig.5 Virulence genes of the isolated strain detected by PCR
M: DL2000 DNA Marker, 1: aer, 2: lip, 3: act, 4: gcaT, 5: ser, 6:

OMPA I, 7: exu
3 ( ,2018) OmpA
3.1 (Confer
et al, 2013)
MR-I
MR-I
33
MR-I
10
(2006) (2010)
ELISA - 10
(2009) (2020)
(2020)
16S rRNA
(Kita-Tsukamoto et al, 1993; ,
2020; ,2021)
16S rRNA ( , 2010; , 2011;

MR-I MR- ,2019)
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3.4
, , , ., 2011,
1998 (1998) []. , 39(2): 344-347.
RXY-1 ) , , 2013.
(1. (10): 57-61.
, , 2014.
80% (2021) [91. ,35(9): 123-126.
AC-CY , , ., 2019.
77% (1. , 50(11):
2375-2383.
(2010) (PEG) 7 2001, M.
80% - 106-120.
26.7% (2006) ; ; > 5 2011
(1. ,
(Ald mAb) 28(6): 53-57.
, , ., 2013. RCR
(1. , 47(1): 1-3.
(2015) , , ., 1998.
135 1 ( )
13(4): 424-427.
(2010) , , ., 2021.
(1. , 45(3): 462-471.
, , ,2013. LD50
(. , 52(10): 2371-2372, 2379.
, , , ., 2011,
(2013) (1. , 45(7): 41-44.
, 2006. ELISA (.
(4): 48-51.
5d , , , , 2015.
(. ,37(12): 912-916.
, , ., 2009.
(1. , 33(4): 679-684.
s s s , 2012. (Silurus meridionalis)
(.
,43(6): 1122-1127.
, , , , 2018.
(. , 48(8): 1038-1042.
4 , , ., 2020. 16S rDNA
PCR (.
16S , 10(17): 86-91.
RNA , , , ., 2010. PEG
. , 22(2):
MR-I (Aeromonas 177-182.
caviae) R , , ., 2016.
MR-I aer lip gcat ser  OMPA OMPA 1. >
46(5): 607-610.
! 20 , , , 2022.
MR-I [J]. (2): 20-23.
7 3 . , , , 2010.
10 (. (14):
18-19.
, , ., 2013.

[J]. (9): 66.
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ISOLATION, IDENTIFICATION, AND CHARACTERIZATION OF PATHOGENIC
AEROMONAS CAVIAE IN MACROBRACHIUM ROSENBERGII

WANG Yu-Chen', LEINing’, HAO Gui-Jie', ZHOU Dong-Ren', WANG Feng?, HUANG Ai-Xia', CUI
Yan-Na', SUN Bo-Yi', LIN Feng'

(1. Key Laboratory of Healthy Freshwater Aquaculture, Ministry of Agriculture and Rural Affairs, Key Laboratory of Fish Health and
Nutrition of Zhejiang Province, Huzhou Key Laboratory of Aquatic Product Quality Improvement and Processing Technology, Zhejiang
Institute of Freshwater Fisheries, Huzhou 313001, China; 2. Shangrao City Agricultural and Rural Industry Development Service Center,
Shangrao 334000, China; 3. Shangrao City Agriculture, Forestry and Water Science Research Center, Shangrao 334000, China)

Abstract Macrobrachium rosenbergii in a farm in Huzhou (Zhejiang, China) showed symptoms such as black spots
and limb damage, which could lead to death. To identify the cause of the disease, a pathogen was isolated from the
hepatopancreas tissue of M. rosenbergii and was characterized by morphological observation, physiological and
biochemical analyses, 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
Aeromonas caviae, and it contained virulence genes such as aer, lip, gcaT, ser and OMPA I. Drug sensitivity test showed
that the strain was highly sensitive to 7 antibiotics (ceftriaxone, chloramphenicol, florfenicol, neomycin, doxycycline,
gentamicin, and streptomycin), moderately sensitive to 3 antibiotics (enrofloxacin, amikacin, and cotrimoxazole), and
resistance to other 10 antibiotics. The artificial regression infection experiment showed that the bacterium was pathogenic
to M. rosenbergii, and the median lethal dose was 6.54x10° CFU/mL. 4. caviae is a conditional pathogen in aquaculture.
This study revealed some biological characteristics of this strain, which is beneficial to enrich the basic data of 4deromonas
westermani, and may provide a scientific basis and reference for the prevention and control of diseases in M. rosenbergii
culture.

Key words Macrobrachium rosenbergii; Aeromonas caviae, drug sensitivity test; virulence gene



