2015 7, 22(4): 698-706 .
Journal of Fishery Sciences of China ‘91' 70 'iﬁ X

DOI: 10.3724/SP.J.1118.2015.140508

AANE EHAESD, FHD, AAMT, RBAE, BT, AR FEED
wHet, e

1. , 530005;
2 , 530005;
3. , 543002;
4 , 530021
ME: (Truogx sinensis) (Aeromonas hydrophila)
, PCR hly Aer Alt Act ahal ahp 6 , 47
9 , 48.94% 6 s hiy*Aer Alt* Act*ahal *ahp”,
; 95.79% hly S ;
,hly  Act , Alt  ahal , ahp
; 50% , 50%
> 4 s hly  Act , hly 2
3 s Alt  ahal 2 ; 6
s Alt ahal  ahp; R
(P<0.01), ,
(P<0.01),
R hly R hly  Act Aer Alt ahal ahp
2 2
PESES: S94 MHkFRERD: A X EHE: 1005-8737—(2015)04-0698—09
(Trionyx sinensis)
(Truogx sinensis)!"), 10 81
, ’ [2-4.9] L 4°C
: 400 d el
(Aeromonas hydrophila) (deromonas [to-11]
sobria)*® (Plesiomonas shig-
elloides)m, s s , Wong (121
Wi B #A: 2014-12-07; &7 A #A: 2015-01-29.
E4&mE: (2011GXNSFA018065); ( [2011]52
[2012]30 [2013]35 ); ( [2013]46 :20132123).
EEE N (1989-), , : . E-mail: 770449608@qq.com

BIE1EE: , , Tel: 0771-3235635, E-mail: hj1351@163.com; s , Tel: 0771-5829856, E-mail: 215173842@qq.com



699

4
Gonzélez-Serrano ! hly  Aer
(10147151 wang ') Heuzenroeder
(7] hly  Aer

. [3] [4]

6 . [11]

4 ;

[18] 6
B 2010 2011
47

hly (Hemo-

lysin gene) Aer (Aerolysin gene)
Alt (Cytotonic enterotoxin
gene) Act (Cytotoxic en-

terotoxin gene) ahal (Major adhesin

gene) ahp (Serine protease
gene)6 ,
6
1
1.1
-80 C 47
(41.3£3.1) g,
15~20 d 2

Tag DNA , 10xPCR , MgC1,,
dNTPs, TaKaRa ; DNA
introvigen

, ,—20C
1.2
1.2.1

EERAECH

, 37°C 3
MCF
AI ,E,‘ %EI&% B
ao /) 0.2 mL/ ,
(10 /) ,

15 d, 1
24~30°C, 2,

ARG ,

8 1, ,
0.3 mL/ , ,
15 d, 1
2,

BEPREUR N BT E - 15d
1.2.2

MEEF L DNA BIHHIR: [4]

, 4mL LB ,28°C
200 r/min 16 h, 0.8 mL 1.5 mL
EP , 12 000 r/min 2 min
“TIANamp Bacterial DNA Kit”

DNA, -20°C
PCR & : ,

A Ae A1 4V ahal™
ahp® 6 PCR



700

22

[4]
(25 uL): 10xPCR 2.5uL, 10
mmol/L dNTP 0.5 pL, 25 mmol/L MgC1, 2.5 pL,

25 umol/L 1 uL, 7Tag DNA (5
U)0.3 puL, DNA 3uL, ddH,0

PCR 1.0%
(100 v 35 min) ,
2
2.1

15d ,
2~15d
47 ,
60% 40 34

29

80%, WMG3 CZG5 GPDY23
15%~20%,
GGX23 GGY23 2
1

2.2

47 DNA PCR ,

6
1, 2
2, 6 hly

95.79%, Aer 87.23%, Alt 76.60%, Act 89.36%, ahal

bp
2000
1000

750
500

250

100

1 47 6

M: Marker; 1: Act; 2: hly; 3: ahal; 4: Aer; 5: Alt; 6: ahp
Fig. 1 Distribution of six virulence gene segments in gel
electrophoresis of forty-seven Aeromonas hydrophila
M: Marker; 1: Act; 2: hly; 3: ahal; 4: Aer; 5: Alt; 6: ahp

72.34%, ahp 70.12% 9 47
: hly Aer Alt' Act”
ahal ahp 23 ( 48.94%), hly Aer” Alt Act ahal”
ahp 9 (19.15%), hly Aer Alt" Act ahal ahp™ 7
(14.89%), hly Aer' Alt Act ahal ahp  hly Aer Alt"
Act ahal’ahp™ 2 ( 4.26%), hly Aer Alt"Act”
ahal ahp” hly"Aer Alt Act ahal ahp”™ hly Aer Alt"
Act ahal ahp™  hly Aer Alf Act ahal ahp™ 1
( 2.13%)
2.3

hly Aer Alt Act ahal ahp” ,
100%;
hly Aer” Alt" Act ahal ahp” ,
95.00%,
85.73%; hly Aer Act ahal 4
70.56%,
59.04%; 3

b

(P<0.01),

(P<0.01) hly Alt

Act ahp 4
60.00% 37.75%, ; hly Aer

Alt3

30.00% 12.53%; hly Alt  ahp
3 20.00%,
; hly Act

hly Act 2
15.00%, ;

Alt ahal

ahp 3



701

(panunuod 2q 01 ¥Gd)

79 79 S G01xL9Y 79 S L01x01°1 00L 008 8 G01xL9Y 009 9 L01x01°1 19)4<(9)
0 0 0 G0TxEE] 0 0 L01x0L'1 0 0 0 G0TxEE] 0 0 L01x0L'1 €CADD
€9 0 0 §01xL9°€ 4! I 01xL0°T 0°ST 0°0€ € §01xL9°€ 00t [4 01xL0°T TADD
001 001 8 G0IxET'E 001 8 01x0L°€ 001 001 0l G0IxET'E 001 0l 01x0L°€ IADD
0 0 0 s01x0€°€ 0 0 01x6¢°€ 0 0 0 s01x0€°€ 0 0 01x6¢°€ £CXDHH
€18 0°SL 9 G0IxET'] S'L8 L 01xL9T 006 006 6 G0IxET'] 0°06 6 01xL9T IXHH
001 001 8 s01x00°€ 001 8 01xL9°€ 001 001 0l s01x00°€ 001 0l 01xL9°€ [X49]1979]
9 9 S G0IxEEE 9 S L01xEET 00L 00L L G0IxEEE 0L L L01xEET [4:£9)9)
0°0$ 0°0$ 14 s01x0L°€ 0°0$ 14 01xL9°1 0°$9 00L L s01x0L°€ 009 9 01xL9°1 140D
€96 0§ 14 G0Ix0LY 79 S ,01x00'C 00L 00L L G0Ix0LY 0°0L L ,01x00'C Avd
001 001 8 s01x0L°€ 001 8 L01x00°€ 001 001 0l s01x0L°€ 001 0l L01x00°€ sva
0 0 0 501x00°C 0 0 L01xEEE 00t 00t [4 501x00°C 00t [4 L01xEEE D7D
001 001 8 901xL9°€ 001 8 01xL9T 001 001 0l 901xL9°€ 001 0l 01xL9T IXINM
0 0 0 G0IxES°E 0 0 01xL9°€ 0°¢I 00T (4 G0IxES°E 001 I 01xL9°€ EONM
001 001 8 s01x00°C 001 8 L01xL9°1 001 001 0l s01x00°C 001 0l L01xL9°1 IONM
001 001 8 G0IxET'T 001 8 L01x€0°€ 001 001 0l G0IxET'T 001 0l L01x€0°€ CAANM
8'eh S'LE € S0IxE0Y 0°0¢ ¥ 01xLE€E 009 009 9 S0IxE0Y 009 9 01xLE€E 9TIAM
S'L8 S'L8 L G0Ix0LY S'L8 L 01x06'1 001 001 0l G0Ix0LY 001 0l 01x06'1 TIAM
001 001 8 s01x00't 001 3 L01x€0Y 001 001 01 s01x00't 001 01 L01x€0Y SXNN
79 79 S G01x9€Y 79 S ,01x00'C 00L 00L L G01x9€Y 0°0L L ,01x00'C LXNN
001 001 8 G0TXLEE 001 8 OTxLTY 001 001 01 G0TXLEE 001 01 OTxLTY PXNN
€18 0°SL 9 G0IxLET S'L8 L 01x€TT 066 006 6 G0IxLET 001 0l 01x€TT EXNN
¢ ¢ S 501x00°C ¢ ¢ 01x€ET 00L 00L L 501x00°C 0°0L L 01x€ET LONN
001 001 8 $01x9%'C 001 8 01xL6°1 001 001 0l $01x9%'C 001 0l 01xL6°1 FONN
001 001 8 G0IxEV'T 001 8 HUEYAN 001 001 0l G0IxEV'T 001 0l HUEYAN EONN
001 001 8 s01x0€°€ 001 3 ,01x00'C 001 001 01 s01x0€°€ 001 01 ,01x00'C AAd
0°0$ 0°0$ 14 501x00°T 0°0$ ¥ 01x00'% 0°SL 00L L 501x00°T 008 8 01x00'% DHAd
001 001 8 s01x0€°€ 001 8 01x0€°1 001 001 01 s01x0€°€ 001 01 01x0€°1 AHAL
uonoafur Jo ojel uoroafur jo a8l uornoaful el uorjoafur
orel Ayrerey bﬂ”& MM_M_M: uonenuIdUod  AJeIed WM_M_M: UOHBNUUOD  fyieey WHMM WM_M_M: JO uonenuaduod  Ajeley Wwﬁﬂ: JO UOnEBIIUIIU0D
oBesone e B gy ey M Cqungoy sgerone o PP T o)y % MR (Cungoy
%/ Yol UEE M/ 1 e LU H/¥%-124 Yo/ %o/ AU E H /1M F ] LU H /X% 14 Fr MMM
A yo1eq puodas Ay} YLV} T ik yo1eq ISI1 Yl THNLVE [ YL A yo1eq puodas oy TN} T & Yoleq 1S Yl THYLVE [ o
01w W[/ sisuauls x3on.d T

vjydosp Ay spuowio42y Jo suiedys L Aq pajddful d1w pue sa[)an) pues Mo[[a4 Jo sdjel Aieie] [ "qeL

FEURHEFGEEERFELS WLy 12



22

702

surpes

0 0 0 0 0 0 0 0 0 0 0 0 0 0 [otSojorsyd
R i ETe
S8 S8 L 01%00S  S'L8 L L01%L6'T 0's6 001 o1 L01%00S 006 6 L01%L6'T DdA
001 001 8 01X0L°€ 001 8 L01%01°C 001 001 o1 W01X0L'€E 001 or  ,01x01T DESW
S8 S8 L OIXLEE L8 L L01xL0°€ 0s6 006 6 WOIXLE'E 001 01 L0IxL0€ DVSI
001 001 8 O1XL0'E 001 8 LO1X€0'Y 001 001 01 WO1XLO'E 001 0F  L0Ix€0t AVSIN
001 001 8 SO1X0EF 001 8 01xP1°T 001 001 01 SO1X0EY 001 o 0IxpIT XVSW
8'81 3 1 01%00T  0°ST 4 L01%00°€ 0sE  00€ € 0100 00F p L01%00°€ AZT
001 001 8 01%0€° 001 8 L01X0€'T 001 001 o1 W01%0€°C 001 0F  L0IX0ET $071
001 001 8 01%0€° 001 8 L01%00°C 001 001 o1 W01%0€°C 001 0r  ,01x00T 071
8'89 0'sL 9 OIXEIT  ST9 s 01xT8'T 0oL 00L L OIXEIT 0L L 01xT8'T X671
S8 S8 L OIX0SE€  S'L8 L L01%00°C $6 001 o1 LOIX0EE 006 6 L01%00°C XVZ1
001 001 8 01x00°T 001 8 LOIXEET 001 001 01 W01x00°T 001 01 L0IxEET PIAZT
001 001 8 S01x00°€ 001 8 O1xL9Y 001 001 01 S01x00°€ 001 or  01x9 €1XZT
001 001 8 OIXE0°T 001 8 L01%08'T 001 001 01 W01XE0°T 001 or  ,01x081 PIXZT
001 001 8 01x10°T 001 8 L01x00°C 001 001 01 W01x10°T 001 0r  ,01x00T P97
001 001 8 01%L0°T 001 8 L01%06'T 001 001 o1 W01%L0°T 001 0r  ,01x06'1 £1071
001 001 8 OTXETT 001 8 L01X0T°T 001 001 o1 WOTXET'T 001 0r  L0Ix0IT 60ZH
£9s 0°0¢ b QOIX0SE  ST9 s LOTXLS'€E osL 008 8 OIX0SE  00L L LOTXLS'€E J8Nd
S8 S8 L O1xL9F  S'L8 L LOTXLEE 0's6 001 o1 O1%L9F 006 6 LOTXLEE 01DdD
0 0 0 01X0L'T 0 0 01x€0°T 0's1 0°01 1 O1X0LT 00T (4 L01x€0°T TAQdD
s Aoy el Ioquing uonoafur Jo el 1oquinu uonoafur jo ol e roqumnu uonoafur el roqumnu uonoafur Jo
o peres nperes UONBIIUIIUOD b_o_ﬁﬂ Aeres UONBIUIOUOD  Kyrjejey fnperes ey JO UO1BIIUOUO0D b_o_ﬁﬂ Aeres UoIBIUAIU0D
vl I Mg e gy U RN v e gz R s
TR e RO U BRI L3 RS FORPH U FIR Wi
o1Bq pu09das oyl ZHY Y, ¢ e Yo1eq ISI1y Y)Y T L [ Gk B4 yo1eq PUOdAS O BN} T & yoreq 1S1y 91 EEYLVE [ 44
Qo1 W[/ s1suaus x30n.L | g i

(ponunuod [-qe], [ %)



4 703
F2 ATHRFEKSEBERE 6 #E N EFMEN LR
Tab. 2 Detection results of 6 virulence gene segments in 47 strains of Aeromonas hydrophila
) virulence gene ) virulence gene
strain By — Aer  Alt  Act  ahal  ahp strain By  Aer  Alt  Act  ahal  ahp
MSAX GPAG
MSAF PNBF
MSBG GGF2
GGY1 BYHG
BYY LZBX
BYHF DAY
WMG1 NNX7
WMX1 NNG7
WME3 MSAG
GGG23 GPG10
LZG13 WMF1
LZX13 YFG
LZG14 NNX3
LZX14 GGX1
LZY14 LZAX
HZG9 WMF16
DAS GGY2
NNG3 LZY
NNX4 GPDY2
NNG4 CZGS5
LZG2 WMG3
LZGS GGY23
NNXS8 GGX23
GGF14

RI3 THREKSBEHEMNSHNERESHRNNXER

Tab. 3 Correlation of virulence genotypes and pathogenicity of 47 strains of Aeromonas hydrophila

/

fatality rate of yellow sand turtles

/%

1%
fatality rate of mice

virulence genotype nu;;;:f;;)f
range value average value range value average value
hly Ader'Alt' Act' ahal ahp® 23 100 100 100 100
hly*Aer* Alt" Act*ahal ahp* 7 90.0~100 95.00 75.0~87.5 85.73
hly"Aer” Alt Act’ahal’ahp 9 60.0~80.0 70.56 50.0~75.0 59.04
hly*der Alt'Act ahal ahp” 1 60.0 60.00 37.5~50.0 37.75
hly Aer'Alt'Act ahal ahp 2 20.0~40.0 30.00 0~25.0 12.53
hly*Aer Alt'Act ahal ahp” 1 20.0 20.00 0 0
hly*Ader Alt Act ahal ahp® 1 10.0~20.0 15.00 0 0
hly*Aer Alt Act*ahal ahp 1 10.0~20.0 15.00 0 0
hly Aer Alt'Act ahal” ahp 2 0 0 0 0
[10, 14] 47
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Studies on the correlation with pathogenicity and virulence genes of
Aeromonas hydrophila by Truogx sinensis

LIU Jie "%, HUANG Yanhua >*, HUANG Jun "?, HU Dasheng **, LIANG Jingzhen "%, PENG Ya "% LONG Su ",
NIU Zhiwei "2, HAN Shuyu®*, ZHI Qiye'?

1. College of Animal Science and Technology, Guangxi University, Nanning 530005, China;
2. Aquatic Animal Diseases Diagnosis Laboratory, Nanning 530005, China;

3.Wuzhou Aquaculture Technology Extending Stations, Wuzhou 543002, China;

4. Guangxi Aquaculture Technology Popularization Station, Nanning 530021, China

Abstract: This study aims to investigate the correlation of the pathogenicity and virulence genes of Aeromonas hydro-
phila isolated from diseased Huangsha soft shelled turtle Truogx sinensis in different areas of Guangxi Zhuang
Autonomous Region. An artificial infection test in Huangsha soft shelled turtle 7. sinensis and in mice Mus musculus
was measured on the pathogenicity of the isolated A. hydrophila strains, including a PCR assay of detecting the bacte-
rial strains of 6 kinds of virulence genes including Aly, Aer, Alt, Act, ahal and ahp. The results were as follows. Forty
seven strains of pathogenic 4. hydrophila isolated from diseased Huangsha soft shelled turtle 7. sinensis contained 9
kinds of bacterium virulence genotypes in all, including hly" Aer” Alt" Act” ahal” ahp®, hly" Aer” Alt Act” ahal” ahp",
hly" Aer” Alt" ahal” Act ahp”, hly” Aer” Alt" Act ahal ahp, hly” Aer Alt" Act ahal® ahp™, hly" Aer Alt" Act ahal ahp”,
hly" Aer” Alt Act” ahal ahp”, hly* Aer Alt" Act ahal ahp” and hly" Aer Alt Act” ahal ahp . Around 48.94 percent of
the A. hydrophila strains carried all the 6 kinds of virulence gene detected, and the genotype of hly" Aer” Alt" ahal® ahp™
Act” was the main virulence genotype. About 95.79 percent of the 4. hydrophila strains carried gene Aly, and all of them
were the virulence strains. Our results also showed that pathogenicity of A. hydrophila to Huangsha soft shelled turtle 7.
sinensis was the outcome of combined action of multiple virulence genes, among which gene ily and Act were the key
virulence genes, gene A/t and ahal of the isolated strains had correlated action with other virulence genes, whereas the
absence of gene ahp had no effect on the pathogenicity of the isolated 4. hydrophila strains to Huangsha soft shelled
turtle 7. sinensis or to mice M. musculus based on the artificial infection test. Strain which caused a fatality rate at or
above 50 percent in Huangsha soft shelled turtle 7. sinensis was determined to be a particularly virulent strain, whereas
the one caused a fatality rate below 50 percent was determined to be a low virulent strain. Particularly virulent strains
carried at least 4 kinds of virulence genes according to our study, and at the same time Aly and Act genes were both pre-
sent. Low virulent strains carried only two or three virulence genes besides gene //y. The study found for the first time
that strains which carried only Alt and ahal genes have no pathogenicity to mice M. musculus or to Huangsha soft
shelled turtle 7. sinensis. In the detection of the 6 kinds of virulence genes, genes Alt, ahal and ahp were prone to miss-
ing. Among all the virulent strains, the strains with different genotypes varied significantly in causing fatalities rates in
Huangsha soft shelled turtle 7. sinensis and in mice M. musculus (P<0.01). When any virulence gene is absent, the
pathogenicity of the strains with the same genotype contributing to Huangsha soft shelled turtle 7. sinensis was signifi-
cantly stronger than to mice M. musculus (P<0.01), which indicates that pathogenic A. hydrophila isolated from dis-
eased Huangsha soft shelled turtle 7. sinensis contributes significantly stronger pathogenicity to Huangsha soft shelled
turtle 70 sinensis than to mice M. musculus. According to the results of this study, a PCR detection of the virulence gene
hly could be recommended to infer whether a strain is virulent or not, and the co-existence of virulence genes hly and
Act, as well as two or more virulence genes among Aer, Alt, ahal together with akhp, could be considered as a reasonable
predictor of the particularly virulent strains.

Key words: Truogx sinensis; Aeromonas hydrophila; bacterium virulence genes; pathogenicity
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