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Identification and Biological Characteristics of the Pathogen
Causing Macrobrachium nipponense Soft-shell Syndrome

PAN Xiao-Yi"" SHEN Jin-Yu'~ LI Jian-Ying” HE Bao-Xiang’
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(2. Deqing Fishery Technical Extension Station, Huzhou, Zhejiang 313100, China)

Abstract: A pathogenic bacterial strain QXLO0711B was isolated from freshwater shrimp (Macro-
brachium nipponense) suffering with soft-shell syndrome. The 50% lethal concentration (LC50) of
strain QXLO0711B was 1.47x10° CFU/mL, which showed that strain QXL0711B was rather strong viru-
lent to Macrobrachium nipponense. Strain QXL0711B was gram negative and had B-hemolytic activity
on sheep blood agar. By means of API 32E identification and 16S rRNA sequence analysis, strain
QXLO0711B was identified as Aeromonas veronii biovar sobria (locus number: FJ808727), which was
the closest relative to Aeromonas veronii strain (locus number: X71120) and Aeromonas veronii biovar
sobria strain (locus number: AY987729) with 99% homology. In addition, strain QXL0711B was highly
sensitive to ceftriaxone ceftazidime ciprofloxacin enrofloxacin and norfloxacin.

Keywords: Freshwater shrimp, Soft-shell Syndrome, Aeromonas veronii, Macrobrachium nipponense
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, 10 19°C~
2006 98.18 , 22°C 7d ,
20.92 , 73 4] ,
300
1] 1 g:10 mL , 10000 r/min
161 , 0.22 pm ,
2005 ,
14 HREESNNE
, 3.43 x
“ » , 10° CFU/mL  3.43x10° CFU/mL  3.43x10” CFU/mL
, , 3.43x10° CFU/mL,
4 cm 5 0.1 mL
, 1 3~5 10~12
14.6%~60%, 71.14%, 90% 10 19°C~22°C 7d
, [71
, , (LCso)
, 1.5 REELEE
« » 1.5.1 FHFASYEFM API 32E REEE:
28°C 18h~24h ,
1 ﬁﬂ—?ﬁ& (Biomerieux) API32E ,
1.1 ## 1 Bergey’s Manual
y of Systematic Bacteriology
4 g5 g,
, 1.5.2 16S rRNA X7E:
1.2 FEEHE [10] , 16S rRNA , 27F:
) , 5'-AGAGTTTGATCCTGGCTCAG-3' (Escherichia coli
, 70% 8~27) 1541R: 5'-~AAGGAGGTGATCCA
, GCCGCA-3' (Escherichia coli 1541~
, 1522) PCR 1.0%
(TSA) ;
28°C 24h
, 1.6 5o
1.3 FEEAATRERERE 16S rRNA NCBI
60 cmx50 cmx40 cm R Blastn ,
4g-5¢g 10 , , DNAStar Megalign GenBank
5d 28°C 16S rRNA
18 h~24 h, ,
2.31x10° CFU/mL , 1.7 #8061
(0.1 mL/ ) , TSA ,
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( 6 mm) , 28°C 24 h

QXL0711B
QXLO0711M 7d , 10%,
2 R ’
2.1 RmRENSBESHHFERE 20d
2
, QXLO711B  QXLO711M( (%) [log(CFU/mL)]
16S rRNA GenBank : FJ808728, y=24.5x-101.11( 1), QXL0711B
R Vogesella indigofera  98% (LCso) 1.47x10° CFU/mL, Devesa
), , QXL0711B t,
, ,7d ., QXL071IB
100% (1) QXL0711B < i

F1 ALEIVFRELER

Table 1 Results of artificial infection test of strain QXL0711B
() Death number( )

Strain Concentration (CFU/mL) Number 1d 2d 3d 4d 5d 6d 7d Mortality (%)
QXLO0711B 2.31 x 10° 20 3 8 15 18 20 20 20 100%
QXLO0711M 2.31 x 10° 20 0 1 1 2 2 2 2 10%

PBS / 20 0 0 0 0 0 0 0 0

100 *

90
y=24.5x-101.11
R*=0.9324

80
0T
60T
50 F

Mortality (%)

40r
301 *
20T

0 > 3 6 P 0 2 E#k QXLO711B 7£ % IS AR b 7= 4 iy -4 M
Logarithm of concentration [log (CFU/mL)] Fig. 2 The beta hemolysis zone of strain QXL0711B on

sheep-blood agar plate

B 1 FMETE%)SE&RE X log(CFU/mL)]#Y

KE % ’

Fig. 1 The relation curve of M. nipponense mortality with ATCC51106

logarithm of bacterial concentration

>

(A. veronii biovar sobria)(  2)

22 REENEE 2.2.2 JFEE 16S rRNA EEFFI R RGEL S S
221 FEEESEFMEMENLEE: QXLO711B 16S rRNA , QXL0711B
, , 1500 bp ( 3),
, , B ( 2 , 1537 bp DNA , GenBank
) , , FI808727 NCBI Blastn
API 32E , 32
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#2 APIREXELETE
Table 2 The results of biochemical experiment with API 32E
Stain Stain
Item Item
QXLO0711B ATCC51106 QXLO0711B ATCC51106
0X IND
oDC N- B BNAG
ADH B- BGAL
LDC GLU gt ot
URE SAC
L- LARL L- LARA
GAT D- DARL
5- - S5KC o- aGLU
LIP o- aGAL
RP TRE
B BGLU RHA
MAN INO
MAL CEL
ADO SOR
PLE o- aMAL
B- BGUR L- ASPA
MNT ESC
CIT SAL
Dt s ; gt
Note: +: Denotes positivity; —: Denotes negativity; g+: Gas produced.
M : 16S TRNA :
QXLO0711 (A.
veronii biovar sobria)
bp 23 LR
1500 QXLO0711B 14
1000 R QXLO0711B
750
500
250 ,
100
> 3
3
3 QXLo0711B 16S rRNA
Fig. 3 The electrophoresis photograph of the 16S rRNA (Aeromonas veronii)
sequence from strain QXL0711B
(Aeromonas spp.), 1987 Hickman-Brenner [
97%~100% 30 (A. > 77
veronii), 4 (A. ve-
ronii biovar sobria), 1 ,
(A. veronii bv. veronii) , 112,14
( 4) QXL0711B , [13]
(A. veronii) ,

(A. veronii biovar sobria)
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_: Aeromonas salmonicida subsp. achromogenes (AY910844)
Aeromonas salmonicida subsp. salmonicida (CP000644)
Aeromonas molluscorum (AY987772)
Aeromonas eucrenophila (X60411)
Aeromonas bivalvium (DQ504429)
S eeessssnsasenses deromonas sobria (X60412)
[_: Aeromonas allosaccharophila (EU770295)
Aeromonas hydrophila (X87271)
E—— Aeromonas media (AY987747)
Aeromonas bestiarum (AY987749)
QXL0711B
Aeromonas veronii (X71120)
L Aeromonas veronii bv. sobria (AY987729)
Aeromonas veronii bv. veronii (X60414)
Aeromonas sp. (DQ837031)
b Aeromonas punctata (F1026735)
Aeromonas jandaei (AF099026)

4 ETF 16S rRNA FHHARF R B
Fig. 4 The phylogenetic tree based on 16S rRNA sequence

*= 3 EH QXL0711B B 75480 a4

Table 3 The antibiotic sensitivity of strain QXL0711B

Diameter of Diameter of Diameter of
Antibiotics inhibiting Antibiotics inhibiting Antibiotics inhibiting
ring (mm) ring (mm) ring (mm)
Kanamycin 18 Furazolidone 15 Ceftazidime 29
S 15 Norfloxacin 25 Doxycycline 18
sulfamethoxazole
Gentamycin 18 Neomycin 19 Enrofloxacin 26
V Cefalin V 17 Tetracycline 18 B Aerosporin B 14
Penicillin 0 Erythromycin 13 Ofloxacin 22
Vancomycine 18 Chloramphenicolum 26 Spectinomycine 12
Ciprofloxacin 26 Streptomycin 19 Ceftriaxone 38
Fosfomycin 11 Novobiocin 0 Vancomycin 0
Nitrofurantoin s Rifampicin 17 Sulperazon 22
R 16S rRNA
, [16-20] 16S rRNA 27F  1541R QXL0711B
16S rRNA, , NCBI
, 2005~2008 4 Blastn ,
, QXL0711B

, 16S rRNA

2 , R QXLO0711B

QXL0711B , ,
[21]
b 2
b b
, , 3.7x10° CFU/g
ATCC51106 , 100% , LDsg 2.0x10°

, CFU/g!* QXL0711B
(LCso) 1.47x10° CFU/mL,
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