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MSMENEBRAEBRIERE
ARIAEEEANISH M

Bew, BEIR, FEET, EZT
CERA R SR B A6 T 45650 % %8 4B 230036)

WE: ATTEAANANERLEZ AN AR, R BAZKERLE G RS EE EGFP
7% E Uk pBAD24, S LB BIASINE 04-14 WHRMA KA IR EAE ., EHE LML
FRJE, e m ki EGFP & & KA B4 5 W& fn it R 40 e PO U 24 % 30 & 41 1 b 4% & P
PWEERNEET, EHE30OREREREEAN A 100% ; £ HERMNERE T, 55 4
A, EAHWBAS AKEERAREREAXRRENERET, AN ELHZBREALE
B EREE i N K RERAE, S RLE SR 4d N AHE AT R AR KEHE
PSSO, BRAAREAIhENTAHEMEFTRMNEAZERALES FiLHERLE E
A5k 3.60x10° F12.36 x10° CFU/g, A Z 10 h, H A4 E LW E T, 12h A HEZRH T
B ERSFAEEZERN T, RIBHAENA KE BREMFETZAMMNG A%, E3240
EARMEKAGEE 24~85het (A AHWEEN R wE T B E 4,48 h 3k 5| E(E, 4 H
B84 9.58 x10* (LA .8.75 x 10* (3L %) .1.50 x 10" ( f& i ) F= 4. 50 x 10° CFU/g ( ff
E) ,BARKTHhET e E SRRV ERNASANESMEMEEHNETEREE

KA HE NANE; HERAEHAEE; AT

RESZ%ES: S917.1

[ Thune %' ¥ Ui 38 #0445 I3 ( Vibrio
mimicus) & W ¢ 58 o G JR B EF ( Procambarus
clarkii) K FET: LR, [ A Ah 2 35 0k H B0 2 ik
13 T2 05T, B2 A & K A gl ) 38 o
JETE , AR RL 5] R 2 Bk 7 3% 58 8l W) 19 17 7K
FRWAT 7K FRFE R 2 5 2%, T HL Al ad
K F KGR EE T . N T AR
B R I K s 1 K A 5 A% 1 DF LS TR TR
TR A8 AR TN 1 30 2 0 A R, TR 20N TH O B0 Bl
MBI N EE,

A AR I A E HIFR IC Y bR i 4 i, LA SE 3
X E AR 2 B AR DT 3 38006 A 7 B B Y
B HAENZEA ) Z 8 T 4% % 0L 4018 =
et F 09 A 7 DL 40 5 1 A AR A5 B
4R 77, 1962 4F Shimomura'® 1 ¥k 1 4k £ |

%5 H #5:2014-12-03 &8 B #5:2015-01-08

XHEIRERED A

W% K IKEE (Aequorea victoria) W & Bl — F
TEHE 2000 & N e i &3¢ 48 9 O 1 2K 1 I ( green
fluorescent protein, GFP) , % & H B A & K /N . 1
RRAE (H A IRA I 26 X 4 il TC B 7 55 I
Mo MR AL (56 1 (EGFP) & GFP [t K
R i, BT AR B SO 5 B AL GFP 4 i 35 4%, %
6 MR 2 A, KBS B R 7R, GFP Al
EGFP Y2 JUAR (9 9 S hnic 90, mT 5 IAE AR N 5
I G 40 T B B R I s A Y B
W T W8 K S A B ( Aeromonas hydrophila) | 4
&S B # ( Aeromonas veronii) 18 3K 5 ( Vibrio
anguillarum ) | R & % {5 18 W ( Edwardsiella
tarda) 9 VG AR B M F ( Pseudomonas fluorescens)
FImG U5 47 4 18 #F B ( Citrobacter rodentium ) 25 7K
7SR B S R g

BHWE - [E R A RB 2 (31272696) 5 2 BIA O R 2 24 B 2 s B4 T (XKXWD2013006 )
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o 39 %

UEARR AL 00 % — T R LA I B i it 2
¢ . BB A BRI R R R R I
RAGEZ R Iy N7 3L [ 4 RO 45 2R SR B M B R
F U(OmpU ) & i% i 1Y B 255 I &, Jl o A 5 40
PRI S 5 EOR AR AT H LA I B A
Yot (R N 19 32 SRR A S B 5 T LA S OmpU
W B AR A ASTE AE . X, A B 5 A 48 3 o
R 28 5 8 1 bR e P S IR Y L Al L G 0 g
SN A (SR PTN 2 { W W  €  7 C
( Ctenopharyngodon idella) 1 N 18 3 25 43 1 1 O
B E H F RN e S BT, bt — P 5E
OmpU [ HAEHE [, e B 400 285 9K B&7 X 5T £ 7 Jak e
BL 25 5E R A o

1 MRS ik

1.1 Ze#et

WS IR 04-14 T8 bk t 48 52 55 2= M A IR /K
HEAN B EEIHRE KBITHE
(Escherichia coli) J&5Z 254 iy Top10 | 5T £ B 21
R & (DNA B[] e i 57 &5 A LB 85 57 5L 34 1
B oAb 5 K AR A Ak B £ A BR 2 Wl pBAD24 Al
pEGFP-N1 Z{ { Hy 4% 52 5 = ff 17 ; i ( Cyprinus
carpio) |} i 4 s (EPC) Wy B | g R 22 A
M FB e A % B AR (S0 £5) g/ R A
THREAR BRI,
1.2 FHFRIEFH pBAD24-EGFP Htg &

LAt KL pEGFP-N1 Sy i, i EGFP [ 11
$ 5 M 8] W) (F1:5'-CGGGAATTCATGGTGAG-
CAAGGGCG-3';R1:5'-CGCCTGCAGTTACTTG-
TACAGCTCGTCCA-3"; N R 43 43 il y EcoR
[ #1 Pst T D) 07 8, WU 3G B B B Oy 720
bp) ¥ % # PCR J5 ik 4% EGFP %:[H . PCR 4lifk
FEW 3535 41k pBAD24 % EcoR T H1 Pst 1 %Ufif§
PG, 0 T, S SRR S EET YR
E. coli Topl0 JB&3Z A5 4l i , 48 2% oo 0 i , PRI
BH M 58 TR 7%, $ B 41 3% 5K Uk pBAD24-EGFP
FEFEAT RCRGD) AT 4 E
1.3 MEIMERNEL

SRR % (07 v 3R I 4 0k TR
FH] £ B IR B 04-14 T bk 1) L 7 8% 2 25 40 i o
Sy I3 pL HE 41 3% K UL pBAD24-EGFP il 50
pL R Z S Y00 F B AR % 2.5 kV,
25 wF. 400 Q 54, D st A ik o, ik op B R R 5

ms, HL 5 0K 4 B A 30 T HAL Y 1 mL
LB ¥ 3% ,30 C,100 r/min §E %% ¥ 3% 4 h,
4 C,5 000 r/min &> 10 min, 5 & 40 & U 1E , BL
250 wL #2467 ¥ ik A T % 100 pg/mL Amp [
LB ZiEFHe | ,30 CHHEHZEKHHE.
1.4 EGFP RS MBENHIESEE

FAMAEINHE 49 KL 5 SDS-PAGE 441

BEMLPE I LB BEhE 7 4 (& 100 pg/mL Amp)

o E S IR SRR Y, R T 3 mL & 100
pg/mL Amp ) LB 327,30 THew 6 L5 5%
PR B IE A E R 1% 4R T % 100 pg/mL Amp
19 LB M 55 75 3 vp 30 TR ¥ 55 92 & ODg, 7£
0.5 Zify , MALKHIES 0.2 mg/mL ) L-Bi i1
WA S #5359 h,12 000 r/min 2.0 5 min IR
A P LA S R L T WA DT UE AT HL SDS-
PAGE /3ty (M 48 W BE Ry 5% , 43 B IR FE
13.5% ),

I R R DA SUUES 20 pL &
S Y 2H T R R P AT TR AR TR B B 5O B
BN LSRR A K 2k 8 5O, [A) I DR % AR AT A
JB A P B A TR R AR A B X B

AX Kt il % IET BT e
) B 2 TR R R A TR AR B R 4 1 mL, 200 H i
15 1€ ,3 000 r/min &5.0> 5 min W EE A&, PBS ¥k
3, PBS B I IKRWKE NS x 10
CFU/mL ¥ 20 B % 7% 2 =X A4S i A
L ASCRS T 2 5 A7 St e R AR LS 5

&R 8 A A LA N R
LB B3 ,30 T35 24 h, 8k 5 & 24 h {401
W, BRTC & 2 30 {0, BURAARE TR A% 1: 1 000
MRS, B 100 L 3R A T 0.2 mg/mL L-fif
PAABER) LB BV AR . 2200 B AUEE T X i 7% B
B (RS DOC TR V% A K 0 56T ) iF 17
T TR E A B AR E R . TFREAR:

FRE R (% ) = SO0 &% B/ W I& BB x
100%
1.5 RARIEHWELAEMNEYEFENE

WEFEHFHAZ  EMEZRGTERE
2H TR R ORI B A TR P, BBOR G AT IR B 2 IR
M T R R ARIE A 5 g Rk

A KA 53 534k B 2 TR bk RN B A
TR R B TR VR 4 R LB R 9,30 Tl i R
¥z 1:100 #42 LB %5506 ,30 CIR% %55 24 h, &
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B 1 b2 R OD g fEL, T &2 SE 00 3 WK, 2 1l 41
[N

m Bk T R ) ST FH 24 £L 4 i 355 7 A (T
SECEAMC ) F 28 T ,5% (V/V)CO, 54 F
K% EPC 4 i, 75 40 M K 6 2 80% = &, PBS %
V3 UK, 4R A 500 WL ¥y 107 CFU/mL (1
T AR AT AE TR 0 R B (A E 3 A
%) ,28 CHFE 60 min, 353, PBS 0k 3 W, H
FH R/ UK T2 [ 7 20 M 5 min, 88 J5 B0 LR 248 i e
R A5 MR 5 min, Kk B R, B R B AL IE
530 A, 2 T BN B B A, 5 R A 4
TR R ¢ K S BT 2 40140 A TR -3
IR0 2 5Pk L P <0.05 IR A SEiT

1.6 HRICHBESNIEEREEGEANIIES
Ltk oall

e NG G 60 J& 5k I wL f
(50 £5) g/ & 28 AL B8 V8 WK 7 )5, BEAIL 20 i 5%
G2 XS B, B2 4% 30 2, 4 BN TE 2 AR R AR
(50 cm x30 cm x 44 cm) H 3@ W PER FRE 10 d J5 A
FEEE . FRGH FK A G K (& kI TE & 96 )
YATE ) K (25 1) C, 508K 50% ~60% ,
S0 300 [v) AR R DR A5 FE AR, 5 R R 4% B0 1 IR

m@ RS YRR IC RS R RN T
Amp ) LB WM KE 77 3,30 CHR G K 57 £ 0D,
H90.5 et MALWE N 0.2 mg/mL {1 L-Fif i
EHHSRIK 9 h,12 000 r/min B.0> 5 min |
P, A R K R, SR T 22 IR PGl 32 115300 i
B U}y 5 x 107 CFU/mL, % 1 .

R R R FH B 48 25 50 9 £ R AR 0 1
% F , AR TS B0 45 R MR S 5 x 107 CFU/mL
AR B IR (PR TE A — 5 Wi R IR, HL die /N 7 T
B AR T 72 h) R SC e 20 B i 5 h, X B 20 B fh
WAE R I He M B P B 5 b, SR 5 2 4 T 53 )
B NI FRARAR IR R WA 0 2 A5 s B IR AR
I e Y J5 4 .6.8.10.,12 .24 48 72 F1 85 h
Rl AL ) A% S 00 2H M BRZH R £ 45 3 2, ORI R 4R
B K BN AL R E, R E R
ML SR il B3 9O W RUBE T LB A 98
o P A HAURE S 1 mL T AR B AR
IKIEATANH B S 1071077 1077 (10 7%
10 71 10 7 6 AN 13 A A, B0 VB0 R VA 45 7
B 100 wL B 534 T4 0.2 mg/mL L-P i1

WA LB BiE ¥4k ,30 T HE % 24 h, 9800 B
T RUR S O B R K TR R T 2 A
ARV R TF X OO0 B AT IR
R 22 R Qe (8, e Bl T W56 40 T i B 25
TG s

2 gk

2.1 FAHAFRIEFRH pBAD24-EGFP B

DLk pEGFP-N1 Sh B4k, A S 51 91 97
B4 EGFP JEA B K2 720 bp (18 1,38 1) o K
EGFP JE[H 75 [ % Foki pBAD24 , 5 2H 3 ik J5i b X
BV 5, H K /NGl 4 500720 bp 1) 2 £ DNA
R B, 455 pBAD24 I EGFP 3t H K /N — %
(B 1,%E 2)., DNA | 545 B8 g~ EGFP 3t
PR R A AT o] 28 A8, 4 I o o %, BV 5 4 5 kL
pBAD24-EGFP #4 & i3 .

M1 1

bp

2000
1000
750
500

250
100

E 1 EGFP ERE# PCR B E AKX
pBAD24-EGFP W WEEI X E
M1 M2. DNA Z3 7 i 51 1. PCR 745 2. QD)™ 4
Fig.1 PCR amplification of EGFP gene and
enzyme digestion of recombinant plasmid
pBAD24-EGFP
M1. DNA molecular size marker of 100 to 2 000 bp; M2. DNA
molecular size marker of 250 to 10 000 bp; 1. PCR product of
EGFP gene; 2. pPBAD24-EGFP digested with EcoR [ and Pst |

2.2 EGFP ZEHZEINE F R RIE

HA WA TR IK, W RE 2R IS 5 5 B
IR RS 4 (P AR AT UL % S €5 9 0 ) AT TE B 4
18 SDS-PAGE 43 #7 , H ik 45 S 8 7 UL V€ &6 43 J6 3%
WA, BB TES TR 27.0 ku Ak i
W1 FRWwBPEDH (K 2,0kE3), 50K
EGFP # it fd — 3. [0 & AT S W EAE -
T8 RN 3 1) 5 s JorORE B 20 A TRTE R A
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W BT B AR (B2, 9kE 1.2) 3
Bk b IR 18 AR UL 408 2 A DO W B
TR TG A 5O0, W X R 25 H Y
HE TR AU B Al o T 4L R A DO LB
B YR Sk 5Ot 7E L EF R A BRI
A& (B 3-c,d) ;M B A B8 PR OR A 2% 098, AL
TE WL N A A A A AR 25 (1 3-a,b) o i
A A I 25 3R B, 2 R B A E
TR BE B K R U 2k (9L A5 5, T B AR T
BRICZR 065 5 (B 4) o MEAh, 54 i bk 7
LB i A 35 57 22 o i 22 15 30 {5 = 41 0ok A7) i
ARAF 205, A T K 2 R 2 GO, TORLER E R
N 100% o X e 45 R KW, 41 kL pBAD24-
EGFP fit % £ L 25 9 i h f& i 3 ik, EGFP 41 ic
F14 400 25 9 B A T A

50 um

50 um

o | S0 |

o

ku
116.0

1 2
66.2=mr -
45.() w—

35.0
25.0 -
- :

18.8
14.4

b

B2 EHFBRH pBAD24-EGFP ZEHIZINE
%589 SDS-PAGE 43 iff
M. & [ B4 T2 45 Ui ; 1. pBAD24-EGFP k55 ; 2. pBAD24
%%, 3. pPBAD24-EGFP i &
Fig.2 SDS-PAGE analysis of the EGFP expressed in
Vm strain 04-14
M. protein molecular standard; 1. uninduced pBAD24-EGFP;

2.induced pBAD24; 3. pBAD24-EGFP induced with L-

arabinose

B3 EHARKMTLERRPHREEMENE
a. WIHLEF NI AL TR 5 b FOGPLEE PP A TR . WIRLIS T 2 B bk 5 d. SO T B4 TR bR

Fig.3 Appearance of recombinant Vm strain and wild strain seen

under the fluorescent microscope

a. bright-field images of wild strain 04-14 ; b. fluorescence images of wild strain 04-14 ; c. bright-field images of recombinant Vm strain 04-

14 (EGFP) ; d. fluorescence images of recombinant Vm strain 04-14 ( EGFP)

2.3 RIEMNEARAMESHEERNEYESE
bt 2

o AU T WSS O I A A bR T T R S B
A R R 2 O IO BGE AR A AE 2 IR T . A
TR 55 57 2% 1R 5 AR ac R bk 19 1 A PR 1) A Kl 2

AR RE SR O TR 5 A 3 T Ak 5 B A2 T vk X EPC
A0 A P 2 R R B (2305 £ 4.2) A
(24.0 £4.5) 4>, 33 9 R B PHAE T, — 3% () 3 B )
TR 225 (P >0.05) , 155 I7 O 4L /9 EPC
MRS TG, R R (E 5,/ 6) .
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NOW A N
S o o o o <o
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(=]

(=]

PR AL R / %
the detection rate of positive bacteria

10° 10! 10° 10*

Lo
FOtum
fluorescence intensity
B4 FAABMNENEARKMETERRBREALEE
Fig.4 The fluorescence intensity of recombinant Vin
strain 04-14 ( EGFP) and Vm strain 04-14

determined by flow cytometry

= EHERK Vi strain 04-14(EGFP)

28 ¢ — A RR Vi strain 04-14

24 r
20
1.6
12|
0.8 |
04

0

W' BE fEODgg0
absorption at ODgq

0 2 4 6 8 1012 14 16 18 20 22 24
FEFEIF] / h

culture time

BS5 FEEKMEAEKNEKME
Fig.5 Growth curves of Vm strain 04-14 and
Vm strain 04-14 ( EGFP)

E 6 EFEBEMRIMEAERI EPC 2 8H F M
a. WP A B AR EPC 40 i 1) R B b. B3 20 B Ak 6 EPC 40 i X 2 B 5 . 4t i xR
Fig.6 Adhesion of Vm strain 04-14 and Vm strain 04-14 ( EGFP) to EPC cells
a. Vm strain 04-14 adhesion to EPC cells; b. Vm strain 04-14 ( EGFP) adhesion to EPC cells; c. EPC cells contrast

2.4 WBMEEREEEGNNNESH
FAERGL)S 12 h N, 528 0 BT K iR IR
WrEh, TS0 o 24 ~ 72 h B2 BUA [F) A
JEE PRyl PRAE IR, T B2 2 B B KGR , R TR B
R ] 1 T K T BRI 6F 1 2 £ R AT
SR, KA 73 h PR ST, 85 h & EkIL T,
FET f A IR, e 0 4 198 Ak S WK 2 15t 0 , TR
IR Qlk A RV e i8-8 Y B R S B N
SRR L A BE ST IR O, TR R S R

IR I o DA 85 v 23 8 B 1) T 7 4 T Ol R SR 8
CH VR G T 1 2 R B LS IR SRR AE
YL 4 h J5 BY A g 1B NS rb R T B S 85O0 (R
5, X R ZH AR 20 T AR AT 9015 5 A id I Ak
RS B 43 1R 3,60 x 10° i 2.36 x 10° CFU/g,
HEI0hHEERERITH B, 12 h 55 H®&
R R EAEE T A E N R (R 1) .
PEAENLP KB MG A I e 5 AR L Y 3l
2 JRYL 24 h 5 AR B 6 505 5,48 hoik
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WA, B &4 5 R 9.58 x10*.8.75 x 10*,
1.50 x 10* 1 4.50 x 10* CFU/g, {H ¥ % F iz it

*1
Tab. 1

HRE i 7E 24 ~ 85 h, R BLJCHE s
TR AL

Vm 04-14 (EGFP) Bk ER R EREENNHTSH

Dynamic distribution of Vi strain 04-14 ( EGFP)in C. idella after immersion infection

AR GUNE %R Vim 04-14 (EGFP) T 14 19 - 24 15 7% £/ (CFU/ g)

fisf ]/ h the average colony number of Vm strain 04-14 ( EGFP) in different tissues and organs
time W 3 A LE i JiF
intestine gill muscle head kidney spleen liver
4 3.60 x 10* 2.36 x10°
6 4.20 x 10® 2.80 x 10°
8 4.72 x 108 3.50 x 10°
10 5.00 x 10* 3.10 x 10°
12 2.50 x10° 2.10 x10°
24 4.80 x 10° 1.50 x 10° 4.50 x 10* 3.40 x 10* 4.00 x 10° 2.60 x 10°
48 4.50 x 10° 1.50 x 10° 9.58 x 10* 8.75 x 10* 1.50 x 10* 4.50 x 10*
72 3.15 x10° 1.30 x 10° 3.50 x 10* 4.50 x 10* 1.30 x 10* 3.89 x 10*
85 2.50 x10° 1.21 x10° 2.30 x 10* 3.96 x 10* 1.20 x 10* 3.14 x 10*
3 e A5 5 BF 5 o ) el R A A R R AR OB R Bl

IO7 P BRA A= 0 50 AR g D T R AT AR A, 2 B
FE IR S O AR BB AN TR B0 I R Y A AL
B AWFIE H BRI 002 IR 7R I e 7 £ fA
PR B A5 A, B JEL 2R B A B Y T B A
#nH o M T UESE N SRR P B 1 A0 e S R
ST ) A0 T 2 () — ol 200 R A T 1 R — AR
FE XA SERIBRICY o A SCHRARIE B9 18 AT AL 2%
JC Gk BT I A% AR I A R AT A — S ]
BT YRR F o AN A B U B A0
SRR RE, DL RO S 17 o0k 40 A 5 1 5 8
TR A R IR 51 A I e DR 2 AR Ok 4 )
AR 3 A HIAS 21 LR AT A0 B, SCRE s BHL 1k TR
MRS HEAT o B R AR T A 5k R 4 5 9 B RiE
AR R A e R HR— T D B 5
SRGHY R TT, JO R A AT AT B R ) B, B AT
K5 gR I H SO+ R e OO ER
LG A A0 M b T 2R 47 i Ak B, B
ATHEAT RS P, A SR B R R A
EGFP R[N (4 JFORL % 7% 24U 259, #1 il EGFP
PRICAR 5 W8 50 12 1 £ TR 10 1A P 4 3 25 00 A

Ve 5 18 1Y OB B A A S 3 1 e k€ EGFP
21 UKL AE 75 A5 LA 90T AP s A0 AR E R IR SR
SEN R o TEfme ) ot il R op 8 2 A A
T7 J3 3 7 1 pET32a BURI M i T EGFP R ik 3
TR 455 EGFP & N AE UL 35 90 Hh R 15 B 3Rk

pBAD24 1 T EGFP H 41 iU kL, e 1k 2 L 4
H 04-14 Fi bR, 28 30 AP A R I S 85 -, A0
HRIRRENS e Hh ik 1) 2 (90l , RIS D 5 1) A
T ORI EAHAMSINRE . /A HEH, —
77 1 A BE B RLAA RS 3 T8 T7 5 3h TR 3l
50 J3E fi 559 , e SR T 812, A A T pBAD24-EGFP
FORBARATE LA I Hh LU AP 5% 3k, EGFP
A BN IEH & 1B AT 9O P g 5 I3 — 5 i i)
Fl 2 5 5 0 BT R AT 48 TPTG 481 285 9K 1 48 i 1)
RN IF BB AE S IR P ARE |, AN BE
[ S0 4 T A fige . — MR U, EGFP 1 i s R ik &
XF BT IC B PR S B A 1 A B AT S A A 1
T A7 T RE S350 W AN T 10 AR A A e b o X, 9
B FL RGN 1 B A T AR AR I AR YR S AR K
A A0 20 2R R 2 2R R B 0 A T Y X S
Yy~ R I R A2 B b 10 5 PR B2 i, 3 B BT A A
F4 b 1 DL 285 9T BE A8 i A SR TS BRI 9 5K
04-14 & b Ik A AR 7K g 44 P 0 5 31 1Y
— AR T BRI LS IR o TS B DA Ji T A
7 ARG LI 0, 25 R B I SRR R e
AR AT A B C 2258 T (24 h NARERAET),
R AT LA S A R T R e O S BB B E
JEAE B AR INEE 0 IR A RE EL R £ IR
111342 9 75 A [ 7 4 05 5 R 07 B T £
SRAE B IR ACAE TR 1 R BT, 38 0 £ e K TR
JRR AR AR R BT B AR AR LAY K
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REFE O SE R A R O v . PR, A SRR R TR
U7 UG F A, g TR A AR DA A R T A
XD TR, B e B PR P e T
3 I E], DT A 8 58 1 20 187 A AS [a] 20 ZL0E 4%
M Al o0 . HATE A —LE 4B A 9 I
ES(URR I O IS Il B SN D AP S 7
T ARSI S5 R X S E B AR iDL
ARG B B 4 hJ RITE i 8 0 b oG T 3 2%
IR, 18 AR IC 194U A IR 4G H R B 2
e TSR R R (R A R A RO TV 2 O
UEEOE VROTINEBIZODIPI I R SN "SR L 7
i — ELAROR B AR i 0 IR A IR W i 1 R %
PRI B AR BB 0 T A R, X W RE TN
Fe i B K T 1 BB, I BE S8 LRI H LAY
o BEAL L 2= S o S A o T8 A A T O
Hw AT TR0 5E . IR B, 7ESE 24 h
Ja BRI LSk B AN LA R A A AR Al A
A RE bR T AN T AR B MR R R 48 8 7 Ak B K
HE ML, T 75 38 P9 550 e 2R A LI, 2E T A
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EGFP marker of Vibrio mimicus and its dynamic distribution in
infected Ctenopharyngodon idella

GAO Huihui, HOU Liting, LI Jinnian® , HUANG Anning
(Key Laboratory of Zoonoses ,College of Animal Science and Technology ,Anhui Agricultural University ,Hefei 230036 ,China)

Abstract: To detect Vibrio mimicus’ dynamic distribution in infected C. idella ,the gene encoding enhanced
green fluorescent protein ( EGFP) was cloned into the expression plasmid pBAD24 and transformed into the
host cells V. mimicus strain 04-14 by electroporation to generate recombinant V. mimicus. The recombinant
EGFP was highly expressed under induction with arabinose. The EGFP on the cell surface was also
confirmed by fluorescence microscopy and flow cytometric analysis. Under nonselective condition, the
stability of recombinant plasmid was 100% in EGFP-labeled V. mimicus after 30-generation time, and there
was no significant difference between EGFP-labeled strain and wild strain in morphology, growth
characteristics and adhesion ability to EPC cells. C. idella were immersed in water containing EGFP-labeled
V. mimicus at the concentration of 5 x 10" CFU/mL. At least three fish per group were sacrificed at different
time post infection, and in different tissues and organs,such as gill, intestine , muscle ,head kidney, spleen and
liver were sampled separately. EGFP-labeled V. mimicus in different tissues and organs was examined by the
signal of fluorescence and the method of plate culture count within 4 days after infection. The green
fluorescent signals appeared firstly in the intestine and gill at 4 h after infection,and the number of bacteria
reached up to 3. 60 x 10° and 2. 36 x 10° CFU/g, respectively. The number of bacteria in the intestine and gill
had no obvious changes from 4 to 10 h post infection, then declined gradually after 12 h, but continued to
exist until fish death. Dynamics of bacteria in muscle, head kidney, spleen and liver were similar, the green
fluorescent signals in these tissues and organs were found 24 h later after infection, and the number of
bacteria increased at first but later decreased from 24 to 85 h. The number of bacteria in muscle, head
kidney , spleen and liver reached their peaks 48 h post infection,being 9.58 x 10*,8.75 x10*,1.50 x 10* and
4.50 x 10" CFU/g, respectively, but the number of bacteria which was detected in them was lower than that
in the intestine. These results suggest that the intestine is the primary target organ for the adhesion,
colonization and reproduction of V. mimicus.

Key words: Ctenopharyngodon idella; Vibrio mimicus; enhanced green fluorescent protein;
dynamic distribution
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