%25 %5 3 1 K F O Vol.25, No.3
2001 4 6 /3 JOURNAL OF FISHERIES OF CHINA June, 2001

LS 11000 - 0615(2001)03 - 0244 - 05

Ik ASEEF Thole BEHEFREFEEN
Bk S B iR E & H Bk 5K Bk

BLL, AT

(ARAL KRFER LAY RR LW S RREALRE, LR ma 210095)
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ECPase™ 22 54k MJ-1 ¥k #9 18h 35 5 47 (5 x 10°CFU) SR FRE S, ISP A B AR 31 SR SIE R A RET . F MK
ERGREE, EE S FFrERENEERE, EXEER -1 NEERPEN. fVESHEBKLRE
H—ANEEWEHET, ECPase” RAEBKBA ik B,

KR EK PN RSN E B T916 1B

hEFES:Q813.5 NEKARIRAD : A

Screening the reduced virulent protease-deficient mutant of
Aeromonas hydrophila by Tn916 transposon insertions

CHU Wei-hua, LU Cheng-ping
(Key Lab of Animal Disease Diagnostic & Immunology of Ministry of Agriculture . Nanjing Agriculture University , Nanjing 210095, China )

Abstract: Cell conjugation was carried out between the donor E. coli CG120(pAM120: Apr, Ter/ Th916) and the
recipient Aeromonas hydrophila J-1 by filter mating. 6 protease-deficient mutant strains were screened by
inoculation on TSA with 1.5% skim milk. MJ-1,one of the six mutants was further characterized by its growth
rate, serum resistance and degree of virulence (LDs, ). Unlike the parent strain, the growth rate and serum
resistance of MJ-1 were decreased significantly, and there was no lesions in Carrassius auratus ibebio caused by
parent strain J-1 after intramuscular injection with 5 x 10° CFU germs of MJ-1. The 50% lethal dose of MJ-1 for
the fish was more than 10°CFU. MJ-1 was tested in fish vaccination experiment, and its antibody evoked highest
degree after 5 weeks intraperitoneal injection. After being challenged with the parent strain J-1, the survival
abilities of vaccinated fish were higher than that of the unvaccinated control group. It shows that the protease is a
virulent factor of Aeromonas hydrophila and the immunogenicity of ECPase - mutant MJ-1 remains.
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g 7K X B U B ( Aeromonas hydrophila , Ah)BEBE R Wy 09 IR MLAE X A RETE , JL IR MRK & 81
M, Ah BUREE S AWK M X IREY S S-2EA B X KAk B EABESE
%02 PP R XU E QBRI R 2K B REN FEIRE T SRR Y
(ECPs) i 41 f A BE 5 |2 41 88 £8 i) SE T RIZH S8 40, R SR A9 BT A0 3R 1 MR s T S 88, 5 | R M S8 - B
HELBL Ry Ah 5] i T I E A AR, T 4R £ Y B S 2R 1 UL PR O S 5 ) R O SRR A H 4L AL L BE
R B Ah BYHISNE BREM SRR T Y@K £, 0 T BE B4 R 1 (ECPase) B9 BURAE I ,
5 P A0 A0 A Y A R R R B R R AR R, 5 R A LB BT B € ECPase HI/E o

Tn916 £k IR F 5 2 1K A 8 28 4% BR B ( Streptococcus faecalis ,DS16) 1A ¥ T, B W IF EHitk
EH(Ter), TUESHEZ KHAEFME S RAMEZ XA EGHR, BA) 20 EuE, g
— R R E AU REANE EAB B EH TR — A RE M AS, ARB 916 3t Ah i
FTREA AL, ik ECPase”™ IR H M, LR ABFF ECPase £ Ah BUw 4 4 I 4FE I K Xt Ah S IR
iop A

1 MEETE

1.1 Bk R R 3R

KRB 9 KB FF I (E . coli )CG120 H53 Fkl pAMI20, 47 Thole, B A FHEEEZ I (AP), UF
EHPE(T)FRIL, BN E K Clewell T+ HBW8, 320K E AWK EME I-1 8, BA ks Hi i (cfz')
PRic, A SR 4 B K8 R 7

KB HAELBEFREPEITUH K, A EEEEEABR KPR 8THER, EHBM
M2 & 1.5% KBNS U5 TSA EAR N i ik, B 3L A MM « Sk AL M bk (cfz) 100pg mL ™', PO 3R
#(Tc)10pg-mL™', HEHHEE(Ap)25pg-mL™ ',

1.2 #HE 044 & ECPase ™ B Bk 1 1%k

R KB T CGI20 $#:76 F LB K35 39, 37 CREIRIE 7 0 0, 2R 8 A 35750 T MR &R (5
KL 28CHREEEFREMBAERKRGEHEM. 2 MBS AEBRMZEBEBRE 120V V)RS, BERAH
10°CFU, %% #2515 ,4 000r-min~ ' #5.0> Smin, CSE B, A BB KRR 1~ 2K, BB TS5 RBE R
SRR A 3L K P BR 100pL 5 T-FLA2 2N 0.45um B K B MFLIERE |, BB R S P14 X TSA ¥R
F,37CHS 24h 5 B UE BB A 2mL B E K 8 = B iih , B8, U T R4, B 100ul B VK%
2 10 fEAE I8, B 100pL IR AT 7E & A Te(10pg-mL™") .cfz(100ug-mL™ )M & 1.5% BLAE 319 TSA F
Wb, ABERREBRIR AN Tocfz B9 TSA ¥4 L, M BEHAHE, 37CH K 48h 5, ik RA
R 5.7 2R 1 P A9 1 T 8 ECPase ™ T PR .

1.3 Tn916 £ Ah F IR EHE

¥ ECPase” WHKTEA S Tc B LB B UL 1 %M E 28TREEF 24 J5, B UL 1 % M B IER
T8 LB 55 3e 59 B 100l B4 10 ERB R TE Tc IR Tc 9 1.5% B Y TSA ¥4 £,
37CHFE 24h 5 1018, FHE Tc B9 TSA PR EMEERE AR E Tc 9 TSA PR LW &R Z LR U
100% F 7~ Ah ¥R ES FHRE N,

1.4 ECPase” A HRFFE

1.4.1 ECPase FHEME
¥ 1-1 MI-1.MJ-4 3R T 100mL BB BEE ARk R 27 CRIR I3, 2 Ak S i r ks &

R 12h FH Pk I 2 B S 1 o
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1.4.2 ECPase” REHHMIEKIEE
BIIEMHTBP M-IE/#TIBUERS 220 HERMAERN LB F,37CREKEE,BR

8h M EFMEAEYE (Asi) o
1.4.3 ECPase” MJ-1 X IEE i ER#m S
Wk AT MS-222( B R = K 5, SIGMA A &) ) BREE, B BKR I, A B 13 . £ B8 Leung %

#:l)  AE TSB, 25T 153 24h 19 MI-1 BRSSO Mg, JH PBS B i% 3 K, A B IR £ K I TSB
FLOEEBEKE RN 2.0x10' CFU-mL ™', B ImL A B M E,25CHWE, &K 1h, B 100pL #HBHE
WA MR R. RIRHEEAR J-1 B i W BT B

1.4.4 ECPase” REFPkHIR M1
BRTER MI-1 B8 T & 5% MRE M VAR E,28CHE3E 24h, MEH A 4,

1.5 &5

5B R ( Carrassius auratus ibebio , LA T I FRO0) M H B T K P=E R Fr 4 3, B E 49 100 ~ 150g,
FEAKIR A (27 £ 1) CHIKEFEN TR IR, KEHR 30L, WE 7d, kLR G, A TiRR.

HR 4 ECPase ™ ZRAFMR AU, A KRB AR 95T 3R 75 & B L I Bt g - A b %5 1M BE 17, 0 i MU-1 Rk
FAKIRE,
1.5.1 BEEEHRERAE

BUESS T8, 53 3 40, G4 14 B, FHUARESN 0. ImL & 5x 10° CFU A J-1 MR ZEEH % MI-1,
AR AR RN ALK, RS T4, EREBHR 2 B, BUEHMOUALS R E WY Sg, 0B, BB, %R
fii T TSA -4 L, Lh 540 8 11 75 4K
1.5.2 ECPase” MJ-1 %k HH 3L & (LDsy ) KT E

FAXEAEBELKERNGEFRY L5 240 EELL 10 ERB,BBIE N 107" ~ 1078, F TR IE4T
MBI, REHE 107 ~ 10 MRENEHBR S HIEEEMN 6 B8, 82 0.2mL, B /K KA MK A
%, 7K 20°C, W% 7d, 3% Reed-Muench £+ 8 R B #k MI-1 1 BEIE &6,
1.5.3 SERFRPRE

AHEEIRE . W40 BIEFREMEILS R 2H, ARASERE T4 0.2mL & 2 x 10° CFU # MJ-1,
F HRH VT 8 0.2mL f94 $B 20K, 1% — A B BKCR 10, 23 8 3% , 2 B8 Roberson % 9 77 110 b 17 U 4R
KR IRE I EIX AhJ-1 B4 B BEESE,

KR EEM M- G5 6 B, A S0LDgRY J-1 i M 7d,ie R T8 HFRBEARXH B Rm
{473 (RPS) ,RPS( % ) = (1- SR 4APE T $/ % A S T80 x 1000197,

2 &

2.1 Tn9l6 EE5H¥BIEL Ah

AMFLERESEESAE,HE Teofz 19 1.5% B ISP TSA 4Rk 1% Ah ECPase ™ 28 715 B kk , 3k
18 cfzr Ter MERES 71 5324, HIESWRAN 1.5 x 10 (R A M), R BEE S B E
Botk, AR M-1~6, AETHREERN,ELEFEENTAE Tc i LB B FR),ELE 10
L, ECPase~ MJ-1 147 A Tc" M4HE AT 35 94.5% , Hfth S R R BT B Em R EN, /514 80% ~
95.5% 2 [l
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2 fa =
2.2 BERBSR Tab.1 The LDy, of ECPase™ MJ-1 to

2.2.1 ECPase™ MI-1 ¥k LDy C. auratus ibebio
¥ MJ-1 Bk 24h & 2.2 x 10° CFU B 107! MERBE  BHEENR(CRU) BMAN &k
~ 10" BB IERR , #H4T LD E ,7d WX 1071 4HE 107! 2.2x10° 6 2
N 1072 2.2x 107 6 0
2RI, FH MI-1 i LDy K T 10°, TR A R K 10-3 o 210 6 0
#hAEMRIN(E D, 10~ 2.2% 10° 6 0
2.2.2 BigE EREK 0 6 0

TS J-1 PR 14 BAY 240 A 2 BSETS,
RIEH B BFR AR, 4K . 40h B & B 14 B 2RS0T, H ik SR AL B B B L i AR WAk,
TS ERAL 24h 4B A 7x 10° CFU- g~ 1, BE T (8 513 407 40 3 W 1 3% 10° CFU- ~lg; i v 8 MI-1 9 14
REIRR AL FE I LIS B —FE T, 24h ST TP M SR A 3x10° CFU-¢ ' BRI S B 2.3 x10°
CFU-g~',48h UGS S ME & & —EA T 10° CFU-g 'Rk F,
2.2.3 #EAFRPABER

FEST0.2mL &4 2 x 10° CFU MJ-1 M7 55 5 Blat, R M 2 HB XN B &, 15 1:25, % 6 A A

SOLDs ) J-1 #4780k , 45 R R IR MI-1 5 5% 4 19 4 X A7 0.8 ——
K 60% 2oep )
TH
2.3 ECPase” RAMRIFI £
= 0.2
REREABE - ERR, AR REMORELE. R 5
Be 93 E 45 48h 15 5E MI-1 RHIREEOE, EREAL T
y L A} /h
RIREMEESE MA4BFEABKRA. HRYEINEE
FIRgIE Y, R MI-1 MJ-4 B3 B B SR AR J-1 H L M1 AR AR RS E
B RRR(E 1), REKMAKEE BB ERTRAKE Fig.1 Protease production of strains
2), MI-1 X IE & 8% i 0 A9 5L rE B IR (18 3), J-1.MJ-1 and MI-4
1.6
1.1
S |, 1. 00E+07
£ 1'0 I — -1 . L.O0E+06
2 0'8 I —— MJ-1 E 1. 005+05 — -1
£ s ~ M1 Gan) F 1008404 —-—e1
0T i 1.00E+03
£ 0.1¢ & |, 00E+02
0.2 S 1 oot+01
0 i ] 100]T+00 U I S WSS I 1 1 1 1 J )
s 1s 21 30 10 0 1 2 3 4 5 6 7 8 9 10
B i) /h I /h
o MEAEKEE B3 HEA IE ¥ L Ik
Fig.2 Growth rate of strains J-1 ,MJ-1 Fig.3 Resistance of strains to normai serum
3 g

KM 51 B R R A K AU AR , RBOW R 78 2/, R B A BUR E F A BUR S Pk
ERIER B TE I, M ECPase —H HIA N R —FBURE T F S BT R AR ECPase 1977 4 5BUR
¥, Leung fl Steverson' ' % BB 7 ( TnS) W5 WK LM K18 B B B R , A BUE A B 3L
i 3V 5 At AT ) B T A ok 5 R T R R L A T B K, B VLR T B AR L SR8 R
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Ah B TR, G5 P A RO 1 Y R AL U, T 1 B B BB AR R A A RER IR, AiXE
RIS EF Tno16 55 Ah B BEGRKE BRIRB RN, Thol6 WA Tc Fitk, & LA—FAEsR M 1B ANLEI,
M TR S Rk LI Thol6 B EEHAFZEE, RTLUEA SHAERBEFS MRk
BFR b o WK S HRE A ECPase ZHBEM TR a4 LB @it mEREE QB ik 1 &
EI B RR bk, ECPase Bt2&Hk MI-1 RF=A B EAB, (VA BM 7 M, X o] fE & i T4 & 2 KURT &m0
ERAGRWELTNAEEBENEAT, 7RI EEENENE., KEPEAGTRMMBEDIS, W5
HEHTERLEBMNBLETEERELT AT AEAMEHENEK, ECPase™ & B #k MJ-1 %t IE % &)
T P BT R, X 8 BOR ) R, X 5 SOk (121 B 5 — B

FEEHENAESERGEPER, AREEMHNER, EH BEERETERER. BHBAK
ERERENEE RN ELE LT N A, MEKE LR LRE. &RIRKHR %L BECPase™ &
TR MI-1 B LDp K F 10°, Al IR —HAH I iitk, K LR EHEKERBEHS T M1, 8
HAERMMBNAR, KEHEUET MI-1 tko B MI-11E RIS B 41 %z 80, 39 58 3 bR 40 I 7 B /R
—E MR YER, X R BCPase ™ Bt AR ¥k B A B H B (A R 4581, MI-1 MR T SRR TE, BRI
SR = A 5 X B AR L R Pk, B SR A A — S R D, R R EF S BT E
RS (R R BT B
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