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WE R8O R R I AR K S 2 M3 ( Aeromonas hydrophila, Ah) IR BUAN & HEE: [ eprAl KL HEEF 41, Wit-& Bl —
X514, LARE KR A B APk Ah J-1 Z5[X4H DNA AR, JE3T PCR 47345 21 1 005 bp MMM R A EFEE R epril, i i%
£ R 7 B3 pMD18-T Hifk v, #3 5 E 215 pMD-eprJl . JFF 54T R, H 5K KM Ah AHL F1 RSN B eprAl £
I RV 91% o RIBNFERAERTRERHR RT3 51 LLEEE R M, 3718 B B K/ 387 bp. T 1990 ~2004
15 F R AHHT BRI RIL A S AR F K2 YT E ST 7 2 B0 23 4k Ah 4 R BoR, AP EZRFE
42 BEAT 21 Mk Ah K2 SE0R B AR 8 0 B, 2 Mk A FEZ0R MR PR 0 9 L HE % 2 R R A2 7 T EUR M Ah

o KIMIBAR DNA R BUETA 1. 5x10 7 ng/pL. [ FEK>R2,2006.13(6):924 -928 ]

SRR MK S AR VL BUIRANR AR E I T S AR
hESES: 994 XRRFRIDAD: A

W& 7K = 22 8 1  Aeromonas hydrophila, Ah) & —
b 22 PR PR B A7 AE T WK T K AR AR
Z I ) R R 3 L R AN A S AE, W LS
e ta I . Ah JRAT 51 A IR VS B LR
SEIRE, A 22 4, I LR S B AR AR BT 2
e B OSSR R . Uk, KRBT
AN - & - IR R XA A EEA Ah
BIFREE A2 A R R DA HRER -, oy F 2
BUR 72— XLt E M rT DA e IR T A B AL
i, A LR, A B T A AR I 5, 7]
It 4 B G P SR 7R . Ah AN BT I Y R 2R
A, 0 TERDAFE, BAREAR —, TEAH
AE £ 7 R 5 A B #UE € EDTA BUR & )8
B R E EDTA fei B (1% . 20 S R,
#4461 Ah J-1 #£ 1Y) ECPase54 %} Vero 41 fii &5 &M,
FRIEE S RE B0 N AR Al B 1 A v S
B, IS B AR Rk e i il £ A R A REIR s WL IRV S
J5 VRS AL A B B SR . BT A,
FEER AN E AR R A TUR RS TR B, 1
M A J-1 B[R A o 068459 2] — MR S A E
FEA eprj1, il 23 #k Ah F eprf1 A M AN

Yris H #1:2005 - 12 -28; 51T H#A:2006 - 04 - 06.
HEWA LTI =25) T B ( BE2004609).

X EHS:1005 - 8737 - (200606 - 0924 - 05

I, R0 A PCR A I A #9530 B H R B
[FIFS X} eprJ1 BEAT R840 M7, B A %3 R 3R ik &
5 DR TR 0 B0 % T A AT A1 BA o At

1 #MR57E%

1.1 EHRRHR

Ah 4332 Btk B B AR Sk BEEE S ROKE.
Hofth Ah TR B H 1990 ~ 2004 4F [RIATIL A& EE 5
Jb6 BT 95 5 M AN [R] ZE 3 K P s (4 T S 5S35 (B
W1 bk 8 B E K AN ) . Hod 4332 W1 2 L8R
IR, Hofh 21 MR RRBURMEREIR(R 1. 15 8
KIAT 5 DHSo B ASZE AR 17, 52 % % f4 pMD18-T Ity
H Takara 2> 7 .
1.2 FERF

Taq Al 5 A K. B PE P U185 . Agarose Gel
DNA Purification Kit & B Takara 2 &, H 4R F] 4
O EE = 4 Hr 4
1.3 HEHRESR

Ah B R AR T B DHS o 2 9 T LB MR35 57
3, 40 5T 28 €37 C 200 r/min FEHREEE 18 he

TEEEN A (1976 - >, &, L, R T7 ) B 280 SRR A ). I AR SAT : o K= B2 B R B BRI K =8 B & b (7 44, 510380 )
ERAESE: Pk kKHF (1963 - ). Tel: 025 - 84395328 ; E-mail : yaohch@ njau. edu. cn
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Tab.1 Hosts and resources of Aeromonas hydrophila strains

Btk Strain 75 ¥ Host JE#S Visceral organs SRIE 5518 Resource and time
J1 # Crucian carp ' Kidney 1.7 Jiangsu 1991
TPS-30 ##fl Crucian carp 5 Kidney WL Zhejiang 1991
BSK-10 ##fl Crucian carp 5 Kidney WL Zhejiang 1990
PBS-10 ##fl Crucian carp 5 Kidney WL Zhejiang 1991
DF2CC # Crucian carp ' Kidney 1.7 Jiangsu 1997
TPS49 # Bream A7 Unknown WL Zhejiang 1997
DF4-3CC ##fl Crucian carp 5 Kidney 1.7 Jiangsu 1991
DF4-2GC %4 Grass carp 5 Kidney WL Zhejiang 1991
HAS50 % Soft turtle A7 Unknown 1.7 Jiangsu 1992
DF850P # Crucian carp ' Kidney 1.7 Jiangsu 1997
FPK-81 4 Bream A7 Unknown WL Zhejiang 1991
1316 H 4% Japanese eel JF Liver #E# Fujian 2000
CHS00-3 X 4% European eel BT Liver %% % Fujian 2000
WC00-2 X 4% European eel BT Liver %% % Fujian 2000
AH9617 fi Sliver carp J5i7K Abdominal liquid #13t Hubei 1996
DX04-5 R %E EXTEF Penaeus vannamei 5 Kidney 1.7 Jiangsu 2004
SPS103 4 Bream BT Liver WL Zhejiang 1994
SPS104 4 Bream BT Liver WL Zhejiang 1994
SB94-7 # Bream A7 Unknown WL Zhejiang 1994
SB94-5 4 Bream A7 Unknown WL Zhejiang 1994
SBS-106 4 Bream 5 Kidney WL Zhejiang 1994
4332 4 Calf A7 Unknown /& Germany 1994
w1 ##7K Pond water - 1.7 Jiangsu 1994

1.4 Sgit5ER

M GenBank HEE A VE Ah AH1 B A B AM
FIg3E K] eprAl, F| A primer5. 0 2K 4F BAT W — Xt 5]
¥, 5 K: Pl: 5'-GTGCTTCTGCTCTAGGGTG-
GATG-3'(nt, 616-638 ) ; P2: 5-ACACGACGTTGAAGT-
GGCTCA-3'(nt,1597-1617) . #1833 J5 £ £ 57 X A
w it —% 514 P1’: 5’-GCTCGACGCCCAGCTCACC-3’
(nt,155-173), P2’: 5’-GGCTCACCGCATTGGATTCG-3’
(nt,522-541) DASG R JLET o 4 ARy e bk X0t 51 4 )
DAY H K 387 bp 1 A B, B4 i bR A 2
BRHE AT R A TS B
1.5 B8/ EGEEERE eprJ1 # PCR ¥ 18

IR 5 4T PCR R M. ok B ¥4, 72
PCR & RN LA T i7: Ah J-1 ¥ DNA 1 pL, b
TS 144 0.5 pL(25 pmol/L),10 x PCR buffer( &

Mg®* )5 uL,Mg®*5 pL(25 mmol/L),dNTPs 0.5 pL
(10 mmol/L),Taq B 0.2 pL(5 U/pL), 0 ddH,0 %=
BARF 25 L, IR SIS ENEET PCR RN . %
SR AL JG () PCR R4 1 0 58 94 C TE 1
4 min, Z}J5 94 CZE M 1 min, 63 CiE X 1 min,72 C
SEAH 1 min HEAT 30 MBI, &5 72 CLAH10 min.
PCR 7= F 1% M B IR RE B s ik 46 72 -
1.6 BEMINELIEER eprJl HITEMFFINT
PCR 7=4)3% #; %] pMD18-T # 44, # 1k DH5a
Fko FIKVERIBEUIIGE A7 PRERPH M 70 ik
R =EaEEMHEAGRTEAFTWT. FH
DNAstar X AT 55090 47 -
1.7 PCR ¥ 8RR
Ah J-1 1) CTAB/NaCL VL3R HUBBR i 10 £5 b
BE, B 1 uL A RN AEZRF Lk 1.5 #1T PCR
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13 %

TG, 7T 1% (B R0 SIS P vk 5 7 o
1.8 BHIIELIEER eprJ1 By

J-1 %523 #k Ah A5 90% PU \P2'[Fl [k 1.5 3
17 PCR Y18, P20 T 1% M35 e BEAE IR Bk S5 7€

2 #R

2.1 PCR ¥ EER
KA PL P2 5146 Ah J-1 FOEE 4R Bk HEAT

bp 1 2 3 bp
2000 —
1000 —>

750 7>
500

~—1005

1 EAFUH ) PCR %52

1: DNA Marker DL 2000:

2: BHFRT ¥,

3: Ah J-1 BREF AT >

Fig. 1 PCR analysis of recombinant plasmid

lane 1: DNA Marker DL 2000;
lane 2: PCR product of recombinant plasmid;
lane 3: PCR product of Ah J1 strain genome

2.3 FINE

H A FORLHY DNA 74130 52 &5 3 % 7R pMDI18-T
(F148 A A BX 4 1005 bp, ORF [ 524HE M55 90 /> %
TG, i 305 NEERMEA . Wiz R
P BB IEE R A J-1, B 3 dn 448 epr]l JEH . 1%
F N 75 % 5% GenBank, & 5% 5 4 DQ002874 .
2.4 eprJ1 EE R EFHIBIRIRMES

BLAST 45 R &% /741 5 Ah AHL HIRUSb A
% eprAl F= A H 91% (1 [IVE 1, 5 7% i < 0 Bl 1

PCR ¥ 5 , FE¥Kk &5 IR I 2127 1 000 bp (4
A& E 1.
2.2 EHRNMHEET

A MRL HindI/EcoR T WEEY) 5, 15814 1
kb HI3E N A BLAT 2.7 kb M3 A 4. 2 Hind I
EcoR T 1) 513512 3.7 kb M4, IE BA T Bk EX
o vo ke b IER R E AL (- 2),

bp
3700 —

1 005—

K2 FHARKWPETILEE
1:EcoR 1 A5 V) B 20 FT ki
2: Hind T £ B 7] S AL B4«
3:Hind A EcoR | XBE V) E 4 Tk ;
4:DNA Marker DL 2000
Fig.2 PCR analysis of recombinant plasmid digested
pMD-eprCAI with restrictive digestion
lane 1:pMD-eprjl1 digested with EcoR ] :
lane 2: pMD-eprJ1 digested with Hind Il ;
lane 3 : pMD-eprJ1 digested with Hind[/EcoR | ;
lane 4: DNA Marker DL 2000

( Aeromonas salmonicida ) 7 5 XU 5% (] B 41 =% v 9 Bk
asaPl 3R 88% VR .
2.5 HRSMEBBEEHTIN

1 A DNAstar %1t X} eprj1 3 B Fr B 4n 15 110 A
ANE ARG EE T T 5 40 i1 R Ho 4t 305 N2
B2, 4> T80 33 kD, %5 5 pl 5 5.76,30 AN
MR (KP),33 M A E AR (DE), 114
MNFEKE R (AL L F W. V), 88 MWtk & K
(N.C\Q-S-T.Y), B RIFMBTRIECE3).

MMKATPIALLLAGVLASPLCAAGLDAQLTLVDGNSDDVRVNLTLTNSGDKPVRLLKWQLPGSEDAPLFLVERDG
QPVSYEGALIKRAAPTDKDFQLLKAGQSLTVQAEVSGLYDMSAQGQYSIRYLLPTLPQEAKAAKAKQAQASESN
AVTLWVDGVSDERVLAKAAPLAEPQAVTASVSFSGRCTNTQKSDILAALDAASGITNNSSSYQAVDKPEGQRYRS
WFGAYDASRWDQAETHFSKIKDAIDNKPLTFDCGCKQSYFAYVYPDRPYKVYLCKSFWTAPVSGTDSRAGTIVH

ELSHENVV

3 REURSNE A epr]l ERBIGHNEER T
Fig. 3 Predicted amino acids sequence of eprJl gene of Ah J-1
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2.6 PCR ¥ #5RH

B AR B D, AT B D IS . BRAR
10 ~ 10* 5 # R J5 9 36 35 W] WL 387 bp 1) B 10 47 »
10° ~10° R B SE I TE B (M B (1 4) .
2.7 MSNEREEERE PCR &N

21 BREUF M Ah ] 4000 21 387 bp A4 H
(457, 4332 A1 W1 PRk JE B0 B A R 2%
FEER, G A AR B R R A7 T EUR M Ah
FCE 5D,

3 itig

Ah R AMMRER L I SHEREURRE ) # )
FI5C. BAh e F B DA Y 7 B A s X A B )
DR A G B SR B B A EE I o Alberto
101N Ah AG2 ST TR T 43 Wl B i vk R A
ahyB FHIAN 22 TR B A B2 A ahyd, 7E RUR A
ESE AhyB AN TERER A EZNMEM. ™
ahyA %t 13 F AhyA BE7K BRI 8L A A st B
HAZE S L&BT. AU Ah AH1 Ji4h 5 F B
eprAl K7 51 A7 R L O/ 57 1 4 J8 22 (1 HEXXH
TEPRGER1T, As i 5 e () 2 £ 8 A J-1 BETRR 0930
g epril 3N, R BE K I & B E A BN K
TR EERFI S EAIL% 0 F I

bp 1 2 3 4 5 6 7 8 9

10 11 12

Tsong ' 25 Ah AHI H1 eprAl F: A 72 % 1 pUCIS
A pUCL9 JF 40 K i T B IM109 #] 323k A K
R EE R A, B2 EHEAME 56 C.
30 min 4bFE 5 KRS S A TR K, B R EUE
. AT IR Ah J-1 25 4 b 418145 20
BEEBFEA epr]l 5845 /75, % Protean % {4
b, HE BB 5 AR s PR M A B a2 —A
RSB SR, AR O S R A7 5 v B2 Wi R A ik ik

1 2 3 4 5 6 7 bp

2000

1000
750

500

—~—250

4 PCR Rl &Ust it
1 ~6: K% 109.10°.104.10%.102.10" F5 B {4 4 2 (R 40 1%
By ¥ 45 % ;7: DNA Marker DL 2000
Fig.4 Sensitivity of PCR method
Lanes 1,2,3,4,5,6: PCR with the templates of 10%,10°,10*,
10%,102,10 fold dilution; lane 7: DNA Marker DL 2000

13 14 15 16 17 18 19 20 21 22 23 24 25

5 AFIRYE Ah Btk PCR 4 #8045 R
Fig. 5 Identification of PCR products of Ah from different hosts and years
lanes 1,13: DNA Marker DL 2000; lane 2: J-1; lane 3: TPS30; lane 4: BSK-10; lane 5: PBS-10; lane 6: DF4-2CC; lane 7: TPS49;
lane 8:DF4-3CC;lane 9: DF4-3GC; lane 10: HAS0; lane 11: DF850P; lane 12: FPK-81; lane 14: L316; lane 15: AH9617; lane 16:
CHS00-3 ; lane 17: WC00-2; lane 18: DX04-5 ; lane 19: SPS103 ; lane 20 : SPS-104 ; lane 21 : SB94-7 ; lane 22: SB94-5 ; lane 23 : SBS-106:;
lane 24:4332 ; lane 25: W1

EAMRRSNITER 2, W 775G R T
SRR JE 4 ( Azocasein ) 7 )2 . SDS PAGE B &
FUR AL AL DL K Dot ELISA 4% . B AR U5 PR 1%
I ( Azocascin ) 32, b AE B, (B & % B P £ 1)
A R4 e RGBT AR, AN REIX 4 2R LB I
2. SDS PAGE B2 B A i i b A B HL AT LA
RS FIWTA LA 5 7 8 KN E 1 8 B, (H%

VAR B T KT 2L SR iR AF IR A R
FAFREM; ELISA S8 505 % J7 L Tl 46 Do i , 284>
BN, BizEAMCRE T RMEA, A
Sy Ah HigR LigHaiR E]. 1 PCR 77 ikl B
fiZRE N A T, BEE T, 4R AR RGBT
AR eprJ1 FE A £ 57 DX vk 514, /S0 T R %
FL [ H) PCR 7535, AT AL A Ah J-1 #R 5% (X DNA &=
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A1.5x10 -3 ng/ “‘L’ AT 2100 CFU KA HE & [4 1 Shieh H S. Protection of Atlantic salmon against motile aeromonad
S S B A LU % Dot-ELISA 3 48 He, septicaemia with Aeromonas hydrophila protease[ J 1. Microbios
Lett, 1987,36:133 - 138.
B R R, RAERBMIML A, &
I;[C:;ﬁﬁﬁﬂlgﬁ tr"%# jﬂ?;f;:z&iﬁfgt b E]"]EE [5 ] Leung K Y, Stevenson R M. TnS-induced pro-tease deficient
Bt 5 [~ eprJ1 1) PCR 4 il w] 18 4 20U ME Ah B)—

strains of Aeromonas hydrophila with reduced virulence for fish

PRI 7k . BI04 E B 1990 ~ 2004 £ 15 4 [A] [ 7]. Infect Tmmun, 1988 ,56:2 630 -2 644.

R4 B MK FITE K VA1 21 K Ah BIRRROR T, (6 1 ZMsk FRonsr, K 7. v Ak 0B M4 B 5 ECPase

RIN eprj1 F A E i £7 7 FEUm M Ah EREF, T2 54 BAAL AR AR T ). B RR AL K2 % 1R 1996, 19(3)
oy LA UV 88 -94.

PRAFEUTE Ab PURRER ML, SEMERI T ALy s mmmaE e e
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= ﬁjﬁ%iﬁgﬂ/:ﬁﬂ: Fo [8 1 Alberto C ,Fregeneda J, Aller M, et al. Cloning, characterization

and insertional inactivation of a major extracellular serine protease
gene with elastolyticx activityfrom Aeromonas hydrophilal J 1. Fish
Dis»2000,23:49 - 59.

[9 1 Alberto C, Javier Y, Alejandro T et al. A majorsecreted elastase is

S

[1 ] Cahill M M. A review. virulence factors in motile Aeromonas spe-

cies| J]. Appl Bacteriol,1990.69:1 -6.
[2 1 Daily O P, Joseph S W, Coolbaugh J C. et al. Association of Aero- essential for pathogenicity of Aeromonas hydrophilal ] 1. Infect Im-

monas sobria with human infection[ J 1. Clin Microbiol ,1981,13: mum,2000,68:3 233 -3 241.
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Cloning, sequence analysis and detection of an extracellular temperature-labile
protease encoding gene( eprJ) from Aeromonas hydrophila

REN Yan, LU Cheng-ping, YAO Huo-chun
(Key Laboratory of Animal Disease Diagnostic and Immunology, Ministry of Agriculture, Nanjing 210095, China )

Abstract: Aeromonas hydrophila( Ah) is an opportunistic pathogen and the leading cause of fatal hemorrhagic
septicemia in fish, and also a cause of diseases in other aquatic and terrestrial animals. The virulence of Ah is
multifactorial , including a wide variety of extracellular products( ECPs ). The proteolytic activity of some extra-
cellular enzymes of Ah was recognized early and is considered playing a major role in the virulence and patho-
genicity of the bacterium. To study eprJ1 gene encoding an extracellular temperature-labile protease( eprJj1),
one target fragment about 1 005 bp was amplified from Ah J-1 strain genomic DNA by PCR. The PCR products
were inserted into pMD18-T vector with conventional protocol and the cloning vector pMD-eprJ1 was construc-
ted. The eprJ1 was then sequenced and analyzed. The nucleotide sequence of Ah J-1 was 91% identical to that
of Ah AH1. In order to detect epr]J1 of Ah rapidly and sensitively, the other specific primers based on extracel-
lular protease gene eprJ1 of Ah J-1 were composed; and a 387 bp fragment was amplified. The secondary prim-
ers were used to detect 23 isolates from 1990 to 2004. The PCR identification results of 21 pathogenic clinical
isolates which were isolated from the southeast area of China were positive, and the results of two nonpathogenic
Ah isolates were negative. It suggests that the eprJ1 commonly presents in the pathogenic Ah and perhaps plays
an important role in pathogenesis. The detection limit for epr/1 by PCR amplification was 1.5 x 10 ™ ng/pL tem-
plate DNA. In conclusion, this PCR-based method is rapid and sensitive for the detection of pathogenic Ah
strains. [ Journal of Fishery Sciences of China,2006,13(6):924 —928 ]

Key words: Aeromonas hydrophila ; extracellular temperature-labile protease gene; cloning; detection
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