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1.1

20d

API 20NE
pMD18-T
TaKara

,BamH 1 Hincll Hindlll

5 DNA , DNA
; Solarbio
; PCR

-207C
1.2

75%
, 37°C 18—24h,
, ,4°C

, 37C 24h
37°C 18—24h

API 20NE
API 20NE
[20]
16S rRNA 4 mL
LB , 28°C, 200 r/min 16h,
0.8 mL 1.5 mL EP , 12000 r/min
2min “TIANamp Bacterial DNA Kit”
DNA, -20C
16S rRNA PCR
: fD1: 5-AGAGTTTGATCCTGGC
TCAG-3, rp2: 5-ACGGCTACCTTGTT
ACGACTT-3, (25 pL) : 10xPCR
2.5 uL, 10 mmol/L dNTPs 0.5 uL, 25 mmol/L MgCl,
2.5 uL, 10 umol/L 1 uL, Tag DNA

(5U) 0.3 pL, DNA 3uL,  ddH,0

:94°C 5min; 94°C 30s,
56°C Imin, 72°C 2min, 30 ;
72°C 10min PCR 1.0%
(100vV 35min) ,
PCR
1.3
37°C 24h,
, 0.2 mL/
, PBS |
15d ,
37°C 18—24h
, PBS ,
PBS
15d
1.4
DNA 4 mL
LB , 28°C, 200 r/min 16h,
0.8 mL 1.5 mL EP , 12000 r/min
2min “TIANamp Bacterial DNA Kit”
DNA, -20C
PCR LAyt Aert 4420
A" ahal"™  ahptH
PCR ,
1
(25 pL) : 10xPCR 2.5 uL,
10 mmol/L dNTPs 0.5 pL, 25 mmol/L MgCl, 2.5 uL,
25 pmol/L 1 puL, Tag DNA 5U)
0.3 uL, DNA 3uL, ddH,O PCR
1.0% (1o0v
35min) , s

PCR 1%
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Tab. 1 Primers and annealing temperatures for PCR Tab. 2 Pathogens isolated and their hemolytic properties
Virulence Primer sequences tDenatured Fragements Infected Truogx sinensis Isolates Hemolyt.lc prop-
o emperature farms erties
gene (5'-3") (C) (bp) N
F: ggc cgg tgg ccc Liuzhou A LZGl11, LZX11 B
aa gat ac
hly f{: igc gggcg gcc 62 597 B LZG12, LZX12, B
gga cga gac ggg Liuzhou B LZP12
F; cact agc caa tat C NNGI, NNX1 a
Aer gtc ggt gaa g 52 326 Nanning C
R: gtc acc ttc tcg D
ctc cag gc . NNX2, NNG2 o
Nanning D
F: atg acc cag tcc E NNEL NNE2
tgg cac gg > >
Alt R: gee get cag gge 38 482 Nanning E NNE4 p
gaa gce gc E
. . NNE3
F: aga agg tga cca Nanning E
et cca aga aca 55 232
R: aac tga cat cgg
2.3
cct tga act ¢
F: cta tga aaa aga
caa ttc tgg ct o
ahal R: agg cta gat tag 58 1132 37C 24h
aag ttg tat tg PBS 15d
F: att gga tcc ctg
cct atc get tca gtt ca
ahp R: gct aag ctt gca 33 898
tcc gtg ccg tat tee
(28.5+
S ) 1.5)C 15d 3
“TIANgel Midi Purification Kit” ;
, pMD18-T ’
S Col | q . 24h , 8d NNE3
“EZ Spin Column Plasmid Mini-Preps Kit
P P 75.00% 100%,
15d 100% , 13
1.5
2 b
K-B ’ 2—3d
b
b
, 37C 18—24h . .
b b
b 2
2 5
2.1 )
b
( ), ,
b b b
, 24
2.2 API 20NE , 13 NNEI
5 13 NNE2 NNE3 NNE4 (Aeromo-
, I nas sobria), (Aeromonas
, 4 o , 1 ( 2 hydrophila) 4
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Tab. 3 Animal challenged with the isolates
()
() Bacteria con- Volume Duraton (d) Total numbers ~ Morta-
Isolates  Animal indi- centri- of dead Truogx lity rate
viduals tested tion(cfu/mL) (mL) 2 3 4 5 6 7 8 9 10 1-15 sinensis (%)
LZG11 8 8.33x10° 0.2 1 7 0 0 0 0 O 0 0 0 0 8 100
LZX11 8 5.67x10° 0.2 35 0 0 0 0 O 0 0 0 0 8 100
LZG12 8 6.00x10° 0.2 0 6 2 0 0 0 O 0 0 0 0 8 100
LZX12 8 4.67x10° 0.2 1 7 0 0 0O O O 0 0 0 0 8 100
LZP12 8 8.33x10° 0.2 0 6 2 0 0 0 O 0 0 0 0 8 100
NNG1 8 5.33x10° 0.2 30 4 0 1 0 0 0 0 0 0 8 100
NNX1 8 8.33x10° 0.2 0o 2 2 1 2 1 0 0 0 0 0 8 100
NNX2 8 7.00x10° 0.2 4 1 1 0 1 1 0 0 0 0 0 8 100
NNG2 8 5.00x10° 0.2 30 1 0 1 1 1 1 0 0 0 8 100
NNEI1 8 6.67x10° 0.2 2 0 1 1 0 1 2 1 0 0 0 8 100
NNE2 8 5.67x10° 0.2 2 1 2 2 1 0 0 0 0 0 0 8 100
NNE3 8 5.67x10° 0.2 0 1 0 1 1 1 1 1 1 1 0 8 100
NNE4 8 7.33x10° 0.2 30 1 0 1 1 1 1 0 0 0 8 100
PBS 8 0 0.2 o 0 0 0 0 0 O 0 0 0 0 0 0
F*4 DEEREAPI20NE X EHER
Tab. 4 API 20 NE assay for the isolates
Isolates
Test items LZG1l  LzX11 LZGIl2 LZX12 LZP12 NNGI NNXI NNX2 NNG2 NNEI NNE2 NNE3 NNE4
KNO; + + + + + + + + + + + + +
TRP + + + + + + + + + + + + +
GLU + + + + + + + + + + + + +
ADH + + + + + + + + + + + + +
URE — — — — — — - — — + + — +
ESC + + + + + + + + + — — — —
GEL + + + + + + +
-p-D
PNPG + + + + + + + + + + + + +
GLE + + + + + + + + + + + + +
ARA + + + + + + + + + - - - -
MNE + + + + + + + + + + + + +
MAN + + + + + + + + + + + + +
N- I\;AG + + + + + + + + + + + + +
MAL + + + + + + + + + + + + +
GNT + + + + + + + + + + + + +
CAP + + + + + + + + + + + + +
ADI - - - - - - - - - - - - -
MLT + + + + + + + + + + +
CIT - - - - - _ - _ _
PAC — — — — — + — — — — — — —
i OX + + + + + + + + + + + + +
e i s
Note: “+” positive; “ ” negative
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NNE2
65 NNE3

— Aeromonas sobria 2CCH202 (GU187060)

NNE4

99L Aeromonas veronii ATCC 35624 (X60414)

1 13 16S rRNA

Fig. 1

Aeromonas schubertii ATCC 43700 (X60416)
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2.5 16S rRNA BLAST, GenBank 16S
13 16S rRNA rRNA R DNA Star 5.0
. 1.5 kb , LZGl1 R MEGA 5.0
LzX11 LZG12 LZX12 LZP12 16S rRNA LzZG11 LZX11 LZGI12
1457 bp ( JX478236-1X478240), LZX12 LZP12 ATCC 7966
NNG1 NNXI NNX2 NNG2 16S rRNA R 99.9%; NNGI NNX1 NNX2 NNG2
1452 bp( JX478241-JX478244), QDCO01 s
NNE1 NNE2 NNE3 NNE4 16S rRNA 99.8%; NNE1 NNE2 NNE3 NNE4
1426 bp ( JX478245-JX478248) ATCC 43979 R 99.9%( 1)
LZX12
13
g3|LZP12
DNA PCR , 6
LZG12
62/ LZG11
Aeromonas hydrophila ATCC 7966 (X60404) ;
99 Aeromonas media ATCC 33907 (X60410) 5 6
Aeromonas hydrophila WJ11-8 (JN836334)
NNX2
70 Aeromonas hydrophila QDCO1 (JX029046) 9
71
99| NNG1 >
NNG2 hly Aer Alt Act ahp
NNX1 100%, ahal  88.89%, 4
37 Aer Act
— Aeromonas caviae ATCC 15467(X60409) ’
hal  ahp 100%.
98l 4eromonas trota ATCC 49657 (X60415) a ’
o hly  75.00%, Alt  25.00%
Aeromonas salmonicida ATCC 27013(X74680)
4,
] 482L Aeromonas salmonicida ATCC 33658(X74681) 5
Aeromonas sobria NCIMB 12065 (X60412) ’
Aeromonas sobria ATCC 43979(X74683) hb}+Aer+Alt+Act+ahafahp+

88.89%, hly'Aer' Al Act

ahal ahp” 11.11%;
hly™der Alt
Act'ahal” ahp* 75.00%,
hly Aer'Alt” Act ahal ahp®
25.00%
2.7
13 26

Phylogenetic tree based on the 16S rRNA genes of the 13 isolates ’
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Tab. 5

£S5 BHREHRSHERRNER

Detection of six known virulence genes in thirteen strains

Isolates

. hly Ader Alt Act ahal ahp
Types of bacteria

LZG11
LZX11
LZG12
LZX12
LZP12
NNGl1
NNXI1
NNX2
NNG2
NNE1
NNE2
NNE3
NNE4

26 1

C7
7 ,70%

2 70%

26

26

31

(6]

[1].

[2].

[4].

[el.

[23]

15d,
, 13
ATCC 7966
99.8%—99.9%

QDCO1
ATCC 43979

>

>
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Tab. 6 Tests of pathogen sensitivity to drug

Isolates tested and sizes in diameter of bacterium-inhibited circles (mm)

Drug LZGl11 LZX11 LZG12 LZX12 LZP12 NNGI NNX1 NNX2 NNG2 NNEI NNE2 NNE3 NNE4
Fortum 142 28.0 240 21.5 241 249 200 21.0 182 120 250 250 26.1
VI Cephalospotin VI 16.2 2.0 0.0 0.0 0.0 241 240 200 28.0 10.0 200 9.0 22.0
Ceftriaxone 262 32.0 27.0 250 26.0 400 30.0 33.1 28.0 85 295 30.8 345
Streptomycin 17.8 20.0 229 200 17.0 149 180 145 151 155 17.5 188 22.0
Kanamycin 200 16.0 21.0 200 0.0 165 140 162 145 100 14.0 19.0 17.0
Cotrimoxazole 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 11.0
Neomycin 220 240 21.8 245 225 169 180 158 149 170 165 19.0 20.8
Cefoperazone 225 292 226 235 244 362 220 310 320 260 27.0 30.0 255
Albamycin 0.0 0.0 9.5 11.0 139 186 140 195 20.0 105 0.0 13,5 11.0
Norfloxacin 0.0 0.0 0.0 10.5 115 16.0 240 210 199 0.0 200 235 275
Enrofloxacin 175 140 160 164 159 260 202 20.0 19.1 80 255 215 31.0
Ciprofloxacin 112 15,0 0.0 142 160 21.0 159 215 189 10.0 33.0 10.0 22.0
B Polymyxin B 145 125 160 140 127 149 132 129 84 0.0 13.0 13.0 13.0
Levoflxacin 16.8 17.5 175 19.0 186 259 220 240 212 13.0 16.8 250 26.0
Enoxacin 0.0 0.0 10.0 0.0 12.0 19.1 21.7 16.0 18.1 0.0 19.5 235 295
Ofloxacin 185 140 180 167 140 250 0.0 220 23.1 120 245 255 250
Cefobid 295 150 23.0 220 23.0 235 260 215 17.1 0.0 240 0.0 278
Piperacillin 250 20.0 250 254 228 215 0.0 200 200 175 23.0 26.0 22.0
Doxycycline 0.0 9.8 9.8 11.9 12.0 140 189 140 89 0.0 18.0 0.0 0.0
Erythromycin 14.0 0.0 0.0 7.5 0.0 150 18.0 17.1 17,5 11.0 16.0 9.0 0.0
Florfenicol 9.5 205 240 240 290 31.0 312 36.0 289 13.0 23.0 30.0 14.0
Sulfamethazine 145 165 190 19.8 195 249 210 215 229 120 20.0 11.0 25.0
Sarafloxacin 18.8 0.0 200 200 21.7 29.1 0.0 245 245 17.0 18.0 255 250

Sulfamonomethoxine 0.0 0.0 0.0 0.0 105 0.0 0.0 0.0 0.0 0.0 150 0.0 0.0
Sulfamethoxydiazine 0.0 0.0 0.0 0.0 0.0 223 0.0 0.0 0.0 0.0 0.0 0.0 12.0
Compound Sulfadiazine 16.0 14.5 16.7 163 189 27.0 21.2 220 250 125 165 24.0 26.5

d 20.0 mm ;10,0 mm  d<<20 .0 mm ;0mm d<10.0 mm ; d=0 mm
B d=9.0 mm ,0mm d 9.0 mm ; d=0 mm
Note: Under definition when diameter(d) 20.0 mm, the drug sensitivity was considered to be high; when 10.0 mm d<20.0 mm, the drug
sensitivity, medium; when 0 mm d<10.0 mm, the drug sensitivity, light; when d=0 mm, the drug sensitivity, none. However, for Polymyxin B

d=9.0 mm is high, 0mm d 9.0 mm is medium, and d=0 mm is insensitivity
[2, 3]
2
[5]

73 25[6]

PCR 13
hly Aer Alt Act ahal
ahp , hly Aer Alt
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Tab. 7 Pathogens sensitive to 26 drugs (%)
Aeromonas hydrophila Aeromonas sobria Aeromonas hydrophila Aeromonas sobria
Drug names . . . . . . Drug names . . . . . .
High sensi- No sensi-  High sensi- No sensi- High sensi- No sensi- High sensitiv- No sensi-
tivity tivity tivity tivity tivity tivity ity tivity
77.78 0.00 75.00 0.00 . 44.44 0.00 50.00 0.00
Fortum Levoflxacin
VI Cephalospo- 44.44 33.33 50.00 0.00 . 11.11 33.33 50.00 25.00
h Enoxacin
tin VI
. 100 0.00 75.00 0.00 . 33.33 11.11 75.00 0.00
Ceftriaxone Ofloxacin
. 33.33 0.00 25.00 0.00 . 77.78 0.00 50.00 50.00
Streptomycin Cefobid
. 33.33 11.11 0.00 0.00 . o 88.89 11.11 75.00 0.00
Kanamycin Piperacillin
. 0.00 100 0.00 75.00 . 0.00 11.11 0.00 75.00
Cotrimoxazole Doxycycline
. 55.56 0.00 25.00 0.00 . 0.00 33.33 0.00 25.00
Neomycin Erythromycin
100 0.00 100 0.00 . 88.89 0.00 50.00 0.00
Cefoperazone Florfenicol
. 11.11 22.22 0.00 25.00 . 44.44 0.00 50.00 0.00
Albamycin Sulfamethazine
. 22.22 33.33 75.00 25.00 . 66.67 22.22 50.00 0.00
Norfloxacin Sarafloxacin
. 33.33 0.00 75.00 0.00 Sulfamonometh- 0.00 88.89 0.00 75.00
Enrofloxacin .
oxine
. . 22.22 11.11 50.00 0.00 Sulfamethoxy- 44.44 0.00 50.00 0.00
Ciprofloxacin o
diazine
. 88.89 11.11 75.00 25.00 Compound Sul- 11.11 33.33 50.00 25.00
B Polymyxin B _
fadiazine

®8 RBEFARFEFEKSEMANBEBRERILR

Tab. 8 Comparisons of drug sensitivities for isolates obtained from different farms (mm)

The source of isolates

High effective drugs

Low or no effective drugs

obtained
VI
A B
Liuzhou A
B
B VI
Liuzhou B
B
C
Nanning C
B
D
Nanning D
Act  ahp 9 100%, hly'Aer Alt'Act ahal ahp®  hly'Aer Alt'Act ahal ahp”
ahal  88.89%; , Aer hly'Aer'Alt Act'ahal'ahp™  hly Aer'Alt'Act ahal ahp”
Act ahal  ahp 100%, hly  Alt 4 ,

75.00%

25.00%;

hly Aer Alt' Act ahal ahp” ,
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hly'Aer'Alt Act ahal ahp” ;
alt™ ahal
alt® ahal® hiy"%;
, ahpA ;
aerA” hlyA™ ahpA” (21,

hly

4
Aha AHH AerA OMP
[14] 7
, aer
85.71% ,act  28.57% ,eprCAI  42.86% , alt

85.71%, ahp  57.14%, ahyB  100%,
6 [15]

E}

, NNE3 hly
NNEI NNE2 NNE
Alt  NNX1 ahal,

10

NNE3

3.3

100%,
88.89%

(1]

(2]

(3]

(4]

(3]

(MIC)
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CHARACTERIZATION OF WHITE PLASTRON DISEASE PATHOGENS AND
DETECTION OF SIX KNOWN VIRULENCE GENES IN TRUOGX SINENSIS

HUANG Jun', HUANG Yan-Hua', HU Da-Sheng?, LUO Hua-Ping’, SHI Jin-Gu',
PENG Min-Yi', XUAN Jun-Cheng', QIN Li-Fen', TENG Zhong-Zuo'and ZENG Gui-Zhong®

(1. Lab of Aquatic Animal Diseases Diagnosis, College of Animal Science and Technology, Guangxi University, Nanning 530005,
China; 2. Guangxi Marine Products Technical Promotion Station, Nanning 530022, China; 3. Wuming fishery Supervision and
Management Station, Wuming 530100, China)

Abstract: Pathogenetic bacteria were isolated from hearts and livers of the infected individual Truogx sinensis, cultured
on conventional methods, and used as challenge to determine their infectiveness. Identities of the isolated pathogens
were distinguished through API 20NE, their phylogenetic status were analyzed by 16S rRNA sequencing and their sen-
sitivities to drugs were tested by K-B method. The six known virulence genes in the pathogens were detected by PCR.
The results showed that, of the thirteen pathogens abtained, nine strains were Aeromonas hydrophila, and four strains
were Aeromonas sobria. In phylogenetical relationship of the nine Aeromonas hydrophila, five strains were close to
Aeromonas hydrophila ATCC 7966, and four strains were close to Aeromonas hydrophila QDCO01, while four Aeromo-
nas sobria were close to Aeromonas sobria ATCC 43979. Drug sesnsitive testes indicated that only thirteen strains were
found to be highly sensitive to cefoperazone, and pathogens from different farms presented to be quite different in drug
sensitivity. Virulence gene detection showed that Aer, Act and ahp was positive at 100%; hly and Alt, 92.31%; and Ahal,
76.92%. Four genotypes were found in pathogens isolated, being hly Aer Alt Act ahal ahp and hly Aer Alt
Act'ahal ahp , mainly dominating in Aeromonas hydrophila and Aeromonas sobria, respectively, and strains with hly
exhibited stronger pathogenicity.

Key words: Truogx sinensis; White plastron disease; Aeromonas hydrophila; Aeromonas sobria; Virulence gene



