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ARG A F A5 E R N Cahal) VWA I % 2K Chly) R 4R M0 2 75 M i 25 2 25 1A Calt) 523 T I S5 HE CORFD 1
i3 KRS, X 6 Ak S MRE % B BIMRHEAT ahal hly U alt Z K PCR 478 e R T . R4 R B8, 2
4 Bk ahal hly F1 alt Z£ K ORF /75124 1 056 ~ 1 068 bp-1 482 bp 11 104 ~1 107 bp. #4815 351 ~355.493 #1367
~368 NMEEM. FHMHTER: (1D BT alt*ahal *hly* 5 72 E B 3 A% 55 B b ahal % FF IR 51 R 1 &
TEWRT 7 RIE SR, 2505 98.8% ~99.3% 1 97% ~97.6% , H 5 E 1 % % ¥k Ah/Trionyx sinensis/Guangzhou
( Guangdong )/ AF276639 1] FIJ5 1t 1% 98. 5% ~99% 5196.8% ~97.6% - T alt*ahal * hly " HA6 ZHI 5T B bk 5 E4M 5%
¥k Ah/Fish/ Barcelona( Spain)/AF183931 [A[{#% £ R )7 5 F R LM ITFI VR R &, 72505 95.8% f1 97.2% . ()RR
R VRS B By Bk 2 1) R 2 5 B P A At 4y Bk 2 (R hly 4% B8 AU R0 M S 8 1 51 VR M B
4T 88.4% ~100% 2 [F1F190.8% ~98.7% Z 7], (3)5 ZH 5 Btk (BA16.CAL.HA6. HA7 f1 GAD Z I A H 5
Me—Z B A alt #%EER P 51 AR ) SRR 5 51 RIVR 14 43 B =04 93.5% ~99.9% 1 80.2% ~98.3% , {H 5 BA17
o B MR A% T B T B IR (81. 6% ~81.7% ) MR R EW T FIRIVEME(T77.5% ~84.9% )35 K. XLERER
B, S ahal I alt 2 RITEAR R 2 4 2R F LR FR 0F — 8 2 5 1 hly ZE RIS R 3% B0 () 72 /0 e i A e e, i IR
B TR S B T 5 TR AR T S MR oy o [ P K= B, 2006, 13 (60 : 966 - 972

KRR B TR Btk TAEN R R
PESES: 594 CHRARIRAD: A X E4%5:1005 - 8737 - (2006 )06 - 0966 - 07

SEMEEAN - & - K23 BN R
B, H 28 52 B [ P Ah 235 10 i B L, B AR s EL
FEHLBEOIE T Ok B4 T CFE! 4 BRgT R, K
1 1 C Aeromonads ) ¥ B0 M /2 B 2 FhEE ) R 7 3%
IV F A &5 51, P B 35 VA I 3 A4 B e v M g
RFaH3MEER T, I AEHEREKM A
5 30EAE A RIER R AR M X 4y 25 bk (8] 38 £ A —
SEZFTE. 2000 ~2004 <F, A VR 56 5 N2 B
SR 2 1 7K R B A R P 4 A E RS 13
FREOW TS MR, FF N A 2 8 PCR AiEfa il i &
FZh M 3L A Cahal) ¥ 1 2235 (R Chly ) 0 40 i %
YRR = Cale) T 500, i T B0 m T
alt* ahal " hly” -alt" ahal * hly” A1l alt* ahal* hly*3 4
BHARRAS, ABFRER 6 FhA R 3 H R
f7S, 5B B, % ahal Jhly A alt 55 T O S
R, BIEM G FRFRIT SR B 2 B
PRI B IL S E A AN AD 2 B AR (R SR &0 R 1
EEMTERGERKEM TR E, F & SRR

Yris H #1:2006 -01 -09; 51T H#A:2006 - 03 - 15.

TUATIRE 7 SR o — DB R O W T 2
DAl T M 07 8 v B i

1 #MR57E%

1.1 R FH

6 H< # /L 1 ( BA16.BA17 .HA6.HA7.CAL I
GAL LRy BHR) B AT 5T 3 M\ S8 A Wit A 3 7O
RPN PR 23 B4 O AR A, HORIR R AL I 5
R R 1.
1.2 ITEESEEAR

E. coli DH5a |17 [FI R} 57 K 2 A= iy 4 2 2 B &
W BRI N DTS EcoR T \EcoRV <Fba 1 , Tag DNA
R Erbg . pMD18 — T £ 4y KJE R £ 4) TaKaRa 2
|77 s “ Bacterial Genomic DNA Mini - prep Kit”.
“Rapid Plasmid DNA Daily Mini — prep Kit” #1“ DNA
Gel Extraction Kit " 131 E 70 M 47 7 AL BOR A IR

AR

BEME: ZRERT TR RFAATE, 2B & F T 5 H (2006KJ170B).
EERIMN: T K975 -0, B BT AL, TENH) THEHEYET .

JEIRMEE: 25424 . E-mail: Lijinnian2000@ 163. com
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Tab.1 Sources, phenospecies and virulence genotypes of Aeromonad strains

[k (EES = HHERR
Strain Host Phenospecies Virulence genotypes
BA16 HAS¥E Triony siliensis AR A KB A sobria alt* ahal “hly ~
BA17 HAS¥E Triony siliensis &K HRME A hydrophila alt* ahal "hly *
HA6 AL EEIE Eriocheir sinensis &K HRME A hydrophila alt* ahal "hly~
HA7 AL EEE Eriocheir sinensis &K HME A hydrophila alt* ahal "hly *
CAl 4 Grass carp BT A. sobria alt™ ahal "hly~
GAl 494 Mandarin fish TS B A. sobria alt” ahal “hly *

1.3 SNEEA PCR 18

1.3.1 54t 5 &M 46 GenBank F 5%
hly.ahal FI alt 3 K4 551 ~%, B SE U3
J 3 RF B 58 B I IR B HE CORF) Ry S+ 1514,
TR 18 Fr BO K B2 2030 79 1 482 bp. 1 132 bp Al
1 107 bp.

1.3.2 #=iRAEIE AP 6 AR/ A R Y
7 B LB #5779, 30 G200 1/min §& % H ¢
18 h. B0 L £ 1 14 Ji5 4% 8 Bacterial Genomic DNA
Mini-prep Kit " FATZ HUAH R JE K 41 DNA 1E AR .
1.3.3 BROHERE PCRYH 50 uL KA HEZ T
10 x PCR buffer 5.0 pL, 25 mmol/L MgCl, 3 pL,
10 mmol/L dNTP Mix 0.5 pL:5 U/pL Tag DNA poly-
merase 0.5 pL,DNA #54% 1.0 uL,5 wmol Sense primer
0.5 ~1 pL.5 pmol/L Antisense primer 0.5 ~1 pL.ddH,
038.0~39.0 pL. EHSHh 94 C LN 2 min, 94
CA1E 1 min,58 CIBK 1 min,72 TS 1 min,30 4>
&3, 72 °C J5 414 10 min. F & 0.5 pg/mL EB ff]
0. 8% TR FEENC FRIK A PCR =4,

bp bp

2000
2 000 1 000
750

1 000 — — — o NP
750 500

250
100

M: DNA markers; 1: HA6;
2:HAT; 3: BA17; 4: GAl

K1

M: DNA markers;
1: HA7;2: BA17; 3: GAl

1.4 SHEFENTEERSFIINE
2“DNA Gel Extraction Kit” 5 4t {t () PCR
P& T pMD18 - T # kI ¥4k % E. coli DH5a
RSN . DR AR PR B BRI EAT PCR % E M
ﬁiﬁﬁ]éi VEEUBE M A R A e AR TR A
BT A E . 745 R Pt 5 RIS 1 )
SR 7 51 F 55 B TR PR v s ¥ [ P9 40 4 B R A
FUREAT FIR L2 8, HHIAH B (0 R G A

2 #R

2.1 EHEFMPCR &

SZRNE 1. BE 1 W, 2R HAG.
HA7.BA17 Fl GA1 ¥ 1 ! ahal 3% [5 4% 5 14 4%
(1132 bp),HA7.BA17 #1 GAl &/ By 1 H
hly % K45 57 Pk 477 (1 482 bp), BA16.CA1.HA6.
HA7.BA17 Il GA1 By B HRY 1Y H ale 2 DR 7
P4 H7(1 107 bp).

bp

1482
2 000
1 000

500
250
100

1107

M: DNA markers;1: BA16; 2:CAL;
3: HA6; 4: HA7; 5: BAL7; 6: GAl

SEME 22 BT B 3 Rl D R PCR 41

Fig. 1 PCR amplification of virulence genes of Aeromonad isolated from Anhui
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2.2 BHhEANRESEE

DLEE 4150k B AR A 3o PCR. i 2 PH 1 72 b
PR AR P B R AR BRI UKL AE P AN (R g 20l D7) J5
BRBFUR AN 2 7 B (H A, A EcoRV B5 Y]
ahal 3:[A, EcoR 1 f§ V] hly &[4, Fba T FBE 1] alt 3%
), Ui PH ahal \hly F alt 5[5 33 B 2 7 F% A\ pMD18
-T #fk.
2.3 FSHEAWFISHSEIRY LR
2.3.1 ahal EFERFIAHERIFEELLLE UM
VERE K S M 25 vk Ah/Fish/ Barcelona( Spain )/
AF183931 ahal A 42 Fp 41 ¥ vt 51 4, % BALT (IR
g7k B U i/alt * ahal * hly * ) GAL( f JF 5 f1 /< B
P EEi/alt * ahal * hly * ) \HA7 (B8 Y58 7K /< B Hd 75/ alt *
ahal * hly* ) Il HAG6 ( % V5 g 7K < 20 il [<i/alt* ahal *
hly ™ )4 AN RS BRI ahal JEREETTH 38 5o A
TR, 25 R T8 T alt* ahal * hly * 8 3 [H # ) 3

/MBI #k ahal JE[A ORF K324 1 068 bp, %ifid 355 4
FILMR; )BT alt* ahal * hly ~ 2 /1 3£ R B HA6 F#E
ahal 3£ [ ORF & 1 056 bp. %% i3 351 A& 3% %
(GenBank No. DQ302124 ~ DQ302127 ). JF 54 #t
FH,3 4> alt* ahal * hly * Bk (7] ahal % # B2 % 51 Al
AR F A FUE SR &, 250 T 98.8% ~
99.3% 1 97% ~ 97.6% 2. [i], {2 5 alt* ahal* hly~
HAG Tk 1) ) 1% 1 52 [R5 14 ( 80. 9% ~ 81.5% ) Al
I FIVEN(72.9% ~T73. 6% ) WHAK(£2). H
ahal ZEI RE K A M AT I 3 4 alt* ahal * hly * B #
5 N % % ¥ Ah/Trionyx sinensis/Guangzhou
( Guangdong )/ AF276639 1] [F] J8 1 & =1 (98. 6% ~
99% ), [FlJ& F groupl H ] subgroup 1. 1; alt* ahal *
hly” HA6 7 #k 5 [H 4} Z % £k Ah/Fish/ Barcelona
(Spain)/AF183931 [R5k & 1€ 95. 8% ), [l J& T
B2 R 2.1 WRECE2).

*2 SEMEETESS B ahal E2EREF LR
Tab.2 Homology comparison of ahal gene of different Aeromonas strains isolated

[ Y51 Percentidentily
112131451678
1 99.3|99.0/81.0{90.3|98.6(74.8|80.5| 1 |As/MF/SH/GA1-03
® 2108 98.8/81.5/90.4[99.0{75.0(80.5| 2 | As/TS/AH/BA7-01
% 310911 80.9/190.1{98.574.6(80.3| 3 | Ah/ES/AH/HA7-03
é" 4 117.0[16.4{17.0 79.4(81.5(86.9(95.8| 4 | Ah/ES/AH/HA6-03
3,; 5 182(8.1(83]18.4 91.173.6(78.7| 5 | Ah/FH/SP/AY165026-02
D]? 6 [14]1.0(1.4]165]7.5 74.9(80.5| 6 | Ah/TS/GD/AF276639-00
H 7 123.5(23.4|23.6/12.5|25.1{23.3 87.2| 7 |As/FH/BL/AY818146-05
8 |17.517.6/17.6| 4.0 |18.5[17.5|12.2 8 | Ah/FH/BL/AF183931-99
11213]4|5]6|7]8

T EWART RS A WA RERF5.

Note: Left. nucleotide sequence. Right, amino acid sequence.

A5 Percentidentily

112134516718
1 97.6(97.2|73.1{63.4/97.0/89.9|72.3| 1 |As/MF/SH/GA1-03
N 2107 97.0[73.6(63.9|97.6|70.4|72.7| 2 | As/TS/AH/BA7-01
% 311113 72.9/63.2/196.8/89.7/197.2| 3 | AW/ES/AH/HA7-03
éﬂ 4 (28.2(27.6|28.5 61.1/73.1180.3197.2| 4 | AWES/AH/HAG6-03
SH 5 128.327.6/28.7|35.5 83.955.6|60.0 5 | Ah/FH/SP/AY 165026-02
£ 6 |1.3(0.7]1.5]27.927.6 70.4/72.5] 6 [ AW/TS/GD/AF276639-00
& 7 (33.1(32.4|33.4|120.2|42.3|32.4 80.1) 7 | As/FH/BL/AY818146-05
8 [29.5|28.8|29.8| 1.137.4/29.2/20.5 8 | AhW/FH/BL/AF183931-99
112 |134|5/6]7)8

As/MF/SH/GA1-03
Ah/ES/AH/HAT7-03
Ac/TS/AH/BA17-01

Ah/TS/GD/AF276639-00

Ah/FH/SP/AY165026-02
r— Ah/ES/AH/HA6-03

Ah/FH/BL/AF183931-99

As/FH/BL/AY817146-05

T
10 8 6 4
%

2 0

1% 11 82 5 # Nucleotide substitutions

2 ahal ERMRG AR x100)
Fig.2 Phylogenetic tree of ahal gene( x 100)
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2.3.2 hy ZAHFIIHMERREMEHLE Mk
P L6 i T () g K S, 2R L B VUL R B IR 4 A
Bk g1 )0 HAT (B8 U5 78 7K /< 55 B 14 /alt* ahal *
hly * ) \BA17C EU5IE /K < 5 i 7/ alt * ahal * hly * ) F1
GAL(Fa 5 A< 5 74 /alt * ahal * hly* )3 4> %
SrES K hly BB TH 1 R AN . 45 EOR 3
AN AT B FR I hly 5 R ORF K54 1 482 bp,
401 439 A & % MR ( GenBank No. DQ302121 ~

DQ302123) . FFHI5r i ], 3 A> 2 5 B Bk [A) hly
TR P 51 2 3R 1 1) LR 1 3 1R =, 20 3 A
99.6% ~100% 1 97.8% ~98.7% (3 3). H hly
ERRGEREN T L2 EkKES 6 MENINSH%
HRERIVETE D 88.2% ~99.6% , Hi 5 [F N 5% #
Ah/Anguilla  anguilla/Fuzhou ( Fujian )/AF539467
(o [ETR T B 1 (97.6% ), Rl @ T2 1 BErp WA 1.1
(E3).

*3 SEEERRES B by BERZERNSERFTIRIREILR

Tab.3 Homology comparaison of hly gene of different Aeromonas strains

[F51F Percentidentil

112]3]4]5]/6[7]8]9
HEEWARE BT, AW AEER 5.

Note: Left. nucleotide sequence. Right, amino acid sequence.

112]3/4[5]6[7|8]9

1 97.6[97.3197.3197.3192.1/189.2|89.2(94.0| 1 | AWFH/BJ/AB021152-98
3 2125 97.6[97.6(97.6|91.5|88.4|88.4|94.5| 2 | AWAA/FJ/AF539467-02
5 3 (2825 100.0199.6{91.6(88.8/88.8193.9| 3 | Ae/TS/AH/BA17-01
,’J‘-) 4 128]25]00 99.6/91.6(88.8/88.8193.9] 4 | As/MF/AG/GA1-03
'é 5 (28]25]04]04 91.6/88.8/88.8[93.9| 5 | AWES/AH/HA7-03
; 6 |84]9.119.0/9.0]9.0 91.591.5[89.4| 6 | AWFH/BL/M16495-93
= 7 |11.8]|12.7|12.2)12.2(12.2] 9.1 99.9|187.5| 7 | AWEL/MC/X65043-05
* 8 [11.8]12.7]12.2{12.2{12.2| 9.1 ] 0.1 87.5] 8 | AWEL/MC/X65044-05

9 |63]57|64|64]64|11.5[13.8[13.8 9 | AWEL/MC/X65045-05

[AIYETE Percentidentily
1123[4]5]6|7]|8]9

1 97.9(97.9(97.9[97.9(94.793.5(93.5(93.4| 1 | AW/FH/BJ/AB021152-98
o[ 2 |08 97.8[97.8[97.8(94.5/93.1(93.193.4| 2 | AWAA/FI/AF539467-02
5| 3 o810 98.7(97.8[94.4193.0{93.0[93.1] 3 | Ae/TS/AH/BA17-01
;'-:4 08[1.0] 1.0 97.8[94.4[93.0{93.0{93.1] 4 | As/MF/AG/GA1-03
'é 510810[10[10 94.4193.0{93.0{93.1] 5 | AWES/AH/HA7-03
= 6 |47]48|50[50]50 92.7|192.7/91.6| 6 | Ah/FH/BL/M16495-93
=] 7 [55]58]60|60]60]6s 98.4/90.8] 7 | AWEL/MC/X65043-05
* 8 |55|58[60[60]60]68]03 90.8| 8 | AWEL/MC/X65044-05
9 [50[52]55(55(|55|64|7.7(77 9 | AWEL/MC/X65045-05

112]3]4[5]6]/7|8]9

As/MF/AII/GA1-03
Ac/TS/AI/BA17-01
Ah/ES/AH/HAT7-03
A

h/AA/FJ/AF539467-02
S Ah/FH/BJ/AB021152-98
Ah/EL/MC/X65045-05

—

Ah/FH/BL/M16495-93
r Ah/EL/MC/X65044-05

- Ah/EL/MC/X65043-05

5.5

2

o &

2 I8

0

it Nucleotide substitutions

3 hly BB RS R AR x 100)
Fig. 3 Phylogenetic tree of hly gene( x 100

2.3.3 at ERAMFIFHERIFEMSNEE M Gen-
Bank ' B 575 5% 10— ARV KR 5 M 5 7%
Ah/Diartheal disease/Texas( America)/L77573 alt 3&
B4 P 5Bt 514, X4 A8 T 3 A28 ) JE R LY
6 PR B HEAT alt A3 K418 5T B R0 U, 45
% 5% 7% HA6 HA7 .BA16 1 BA17 4 RS 5P g 22 L
4y Btk alt %[5 ORF K374 1 107 bp, 4% 368 1=
H:12; CAL Il GAL 2 ¥R4) BT alt 2 [F ORF K354 1
104 bp, % 19 367 A & % & ( GenBank No.
DQ074979,DQ302128 ~ DQ302132) . /#5143 ## BE
JBF A2 ) B R B A [R] 3 L b R A [R] 3 4 R R

15 24 B #k ( BA16.CA1 HA6.HA7 1 GA1)
2 18] alt B[] 104 B AN & R R T 51 RIJR M 2 e
4354 95.4% ~99.9% F180.2% ~98.3% , 124
55 BAL7 84 B PR IA) A A% 18 [R5 14 ( 81. 6% ~
81.7% ) MEFEM FIPFEM:(77.5% ~84.9% ) K
(F4). H alt 2 H FR % kLW K HA6. HAT.
BA16.CAl1 fl GAL 5 M %R B L BRitE— 1S
RN L 93.5% ~95.8% . A B T4 1 &
M BAL7T ZH B LS ERF I ZRBR, BR
HE2H(E 4,
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E K R

13 %

x4 SEEETESS B alt HEE R LR
Tab.4 Homology comparison of alt gene of different Aeromonas strains

4T Percentidentily
121345617

1 81.8[81.9/81.7|81.9(82.1/181.6| 1 | Ac/TS/AH/BA17-01
§ 2 (218 99.1[99.999.1{95.896.1| 2 | Ah/ES/AH/HA7-03
%‘3 3 [21.4] 0.9 99.1199.894.8/195.6| 3 | As/CI/AH/CA1-03
é 4 [21.9]0.1] 0.8 99.0195.8/196.2| 4 | As/TS/AH/BA16-00
ﬁ 5 |21.4[0902]1.0 9481954 5 | AW/ME/AH/GA1-03
P 6 [21.8]43|53[4.4]53 939/ 6 | Ah/DD/TX/L77573-01
7 1215039 44[38]46]63 7 | Ah/ES/AH/HA6-03

1123|4567
T EWART RS A WA RERF5.

Note: Left. nucleotide sequence. Right, amino acid sequence.

[F544 Percentidentily

11213415617
1 84.9190.9/90.7]98.3196.4|85.9| 1 | Ac/TS/AH/BA16-00
§ 2 |14 80.2(80.084.9(84.5|77.5| 2 | Ac/TS/AH/BA17-01
%ﬂ 375|208 98.1{90.9/89.1|180.2| 3 | As/CI/AH/CA1-03
E 4 | 7.8{21.1]02 90.7/88.8/180.2| 4 | Ah/MF/AH/GA1-03
E_t‘ 5 |oo|1a1]75]78 96.4/85.9| 5 | Ah/ES/AH/hA7-03
4: 6 [1.9]14.6/97|99]|19 84.5| 6 | Ah/DD/TX/L77573-01
7 |1L.6]21.2{17.9/18.1|11.6[13.4 7 | AhW/ES/AH/HA6-03
12345617

As/CI/AH/CA1-03

Ah/MF/AH/GA1-03
AWES/AH/HAT-03
] As/TS/AH/BA16-00

ANWES/AH/HA6-03
Ah/DD/TX/L77573-01
Ac/TS/AH/BA17-01

10.9 T T T
10 8 6

2 0

¥ 17 e 7 #2 Nucleotide substitutions

4 alt R RGERKERC x100)
Fig. 4 Phylogenetic tree of alt gene( x 100)

Bh 32 CAhal ) ¥ I 3% C Hly ) A0 40 i % &
TR RS RMERN 3 FEZES N T, Hif
FAI 200 A0 5 20 R R S R MR T T A 9 BUW AF
FH s s . gd e HLv o vk i 2 1k R P 2 PR 45 4
AN A0 X A 1 P 25 R U0 o 2 L R
TERINLH S BUK = s R AR . BRIE, 20 <R
B 218y B PR IR B L S [ A AR L 2y B RRTR] 3 F
BARNIEEG KRR, W+ BT RME 07 IRAT
TR BESUEE ) BT I BUR AR RLAVBT L2
TRATEE BRI EAEZIRT R AR
FOHOR BB by 2FEH P B ss R 2R3
AR B 2 B B bk 2 TR B B S E A Al gy
R 18] (A% R P B AN DU ) E R PR P 8 R 1 2
R RUIEMRIER Z AL T AR RS
R BRT 12 Bl R R ST, RO AR IR IF R ALK
AR W I R R R A Y LR R
HA RSB R4 1 AL, A8 2 hly 2 DR 22 <50
BT [ AR RS B 1) R AT LA

AR RS B P ahal 423 KT 04T
7~ [l @ F alt* ahal *hly* 2 Jy 3 H AL 3 AN B0
BIRR IR B b5 3 A5 2 1k 2 Ta) 1 el Pk 3 AR i
M5 alt* ahal * hly~ HA6 7 B ¥R £ B R 2 R
Pk, HA6 & # 5 [ #b & 2% #k Ah/Fish/ Barcelona
(Spain)/AF183931 KIS Z Kk R IRIT. R HM
ahal 2 [X 75 A ] B B R A2 AE — 8 22 e 1k, 9F HLX
Fh 22 e VE W] e 5 BRI 25 0 R DY B — g 11 R R
1. Chamberlain 2™ 3% 8 < L MO 1 56 I 28 10
N I35 1 20 MK MR SRR A AR 5 ik, ASHRF 5T
M EE RABIESE TIX— 5. B2 BALT BEHHIES
JKAE S 12 A1 A—S. GAL EIFRTE S 10 {2 f 5T,
FE5 12 i A—S, HAT HFRTE SR 17 1 A—D, X
B A REETHME M EREGR TP
Bt

A AT 23 ] Calt) B2 56 F1 Chopra 257
NGRS B BB e, H ORF K 1 107 bp, 4l
368 PRI, HFHERT Alt 5 5 N iAr 18 M EER
AL AME ST AFFRNF 4 R ER, 6 4
ZRUY Bk alt ORF K7 1 104 ~1 107 bp. 4afd 367
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#ol TG BOKPEh IR TR MR 2 B B AR IS ) BRI e 5T T 971

~368 MR R, Alt HEA N iglyH 18 MNE LMk [3 1 PerE G,Kristin 0 S, Juan M T. et al. Possible virulence factors of
Fo R E@{g%ﬁi‘%ﬂ( X. BFARSHHERFB R Aer‘t;m:;ms spp}.) F;om food and water| J]. FEMS Immunology and
_ . N o e Medical Microbiology,1998,21:131 -137.
pidl N SEZ A AN N =
F% 251 ﬂ] A A ] ng %:; W E/J) ?il :il j?i;;i?j [4 ] Wang G,Clark C G, Liu C, et al. Detection and characterization of
BA16.CA1.HA6-HA7 fl GA1) [ alt ZFHR/F5

the hemolysin gene Aeromonas hydrophila and Aeromonas sobria

MG IR P IR B m, B 5 — NJEE KR by mutiplex PCRL J1. T Clin Microbiol, 2003,41(3):1 048 - 1
M RR 225 Bk )RR T Rk 93.5% ~95.8% - 054.

SR BALT 43 B #k alt ORF K 5 — & HHE A1 [51 7 k& =HFEE%, %5 NHZEPCR BN AKAEZYIE

" - v - at A BERNE S . Ei],
HA7 71 GAL Kk H ], (B 5L 1 1776 15 51 A0 4000 F SEEERBABKNENERUAALT] K2R
2005,29(4):473 - 477.

Ay — 5o AR B N = f |
BRFIIRE TR FEM A BERRE (6 ) 5w poon. wive. 5wk wme g

RTRE AN (AL, 72 B A TR % v R % B §07Ee BRI T]. K241, 2003,27(2) :124 - 130.
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Cloning and sequence analysis of virulence genes of six Aeromonad strains isola-
ted from aquatic animals in Anhui

FANG Bing, LI Jin-nian, WANG Tian-jie, YU Wei-yi, ZU Guo-zhang
(College of Animal Science and Technology, Anhui Agricultural University, Hefei 230036 , China >

Abstract: Three different sets of specific oligonucleotide primers were designed according to the ORF sequences of
ahal, hly and alt genes of Aeromonads. Three virulence genes of six strains of Aeromonads isolated from aquatic ani-
mals in Anhui were amplified by PCR technique respectively. The PCR products were cloned into pMD-18T vectors
and then sequenced. The results show that ahal gene of strains HA7, BA17,GAl and HA6 contain an ORF of 1 056
—1 068 bp,encoding 351 —355 amino acids. Hly gene ORF of strains HA7, BA17 and GA13 are all 1 482 bp in
length, encoding 493 amino acids. Alt gene ORF of six isolates are 1 104 —1 107 bp in length, encoding 367 - 368 a-
mino acids. Sequence homology comparison shows that the homology at the nucleotide levels for the ahal gene are
98.8% —99.3% and that of the deduced amino acid sequences are 97% -97.6% among three srtains belonging to
alt* ahal "hly* virulence genotypes. The nucleotide and deduced amino acid sequences homology of the ahal gene
are 98.5% -99% and 96.8% —97.6% between three strains belonging to alt* ahal “hly* virulence genotypes and
reference strain Ah/Trionyx sinensis/Guangzhou( Guangdong )/ AF276639,but only 80.9% -81.5% and 72.9% -
73.6% between the three virulence strains and strain HAG( alt* ahal * hly~ ). Ahal gene of strain HA6 shares
95.8% nucleotide identity and 97.2% deduced amino acid identity with reference strain Ah/Fish/ Barcelona
(Spain )/ AF183931. The nucleotide homology of hly gene among different phenospecies is 88.4% -100% and de-
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duced amino acid homology is 90. 8% —98.7% . The nucleotide and deduced amino acid sequence homology of alt
gene among strains HA6.HA7, BA16,CAl and GAl,and the only reference strain A/Diarrheal disease/Texas( A-
merica )/ L77573 are 93.5% -99.9% and 80.2% —98.3% , but the sequence homology is only 81. 6% -81.7%
and 77.5% -84.9% between the fine strains and strain BA17 strain BA17 at the nucleotide and amino acid levels
respectively. All of these results reveal that there are some variation in ahal and alt gene among different virulence
genotypes. Hly gene is widely distributed in different phenospecies and shares quite high similarity in nucleotide
and deduced amino acid sequences; so hly can be used as a candidate for gene engineered sudunit vaceine.
[ Journal of Fishery Sciences of China,2006,13(6):966 —972 |
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