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(L. 3ty T oA B VLA B R A RO S0 s 7090 JE B 2220055
2. RIS R A AR dn R4 Be , VL5 B At 210046)

ME: 2000 £ 10 ALABFRURXEREGRENZARTEBEAAERA T, EREELA
KRBT EE AR, B, AT IT KB F T AT e R VB2 LA S5 A R 4L A K B, 8
PR T LA AR B2tk NEBRRTFENA FRE GARBT2BEAERS EKN
W o AN TRGR I, i A 2 % W (JG091120-1) i L = iR T B A A REW R, X2
BHHATTHARE EURESEARB LN ¥R L, FRAR > TEDF T EME T KK
W HR #7168 rRNA fu gyrB 2 7 71, o 2 % 1 16S rRNA JH JF 7] K £ 4 1451 bp( &% 5
HQ170626) ,gyrB £ F 77| K & # 1 186 bp( & % 5 HQL70627) , 447 7 16S rRNA #F1 gyrB ¥
MEEFINERE, RESCBENRBR ST ENFRE, ACZE A AT ERMERRE
WhRIMERTE. EEETHE s EMHERHERAEN —HEZRRE T, AA
F R VT M HEAT ofa R 5 PCR 3, 2 B T °T A4 34 K /N2 100 bp 8y 2K i B, R A A
RABWREHRITEBRATEEA cfa ZHET

KR ZHRTE; FIRITEBATE; 16S IRNA; gyrB; cfa

BmE4SES: S917; Q93 -331; Q939.91

=P T ( Portunus trituberculatus ) N FRIE
T fofg e, s T 52 40 ( Crustacea ) ,
+ & H (Decapoda ) , 12 T £} ( Portunidae ) , % 1
& (Portunus) , )32 50 A T E L HAS 5
T PR S S e S 2 A
A e W KB T 7 22 26, 1981 AR 8 Oy 6 [ g
TEARPAFREENT G, B0 EL B A vl 3 v 3 IX i 22 1Y
FRAAER

M 20 tH4d 50 ST, [ PN A2 5 R 4k )
SRR TS I G T SIS AN
BT A 7 i T ) I RS Y A o =
BT BRI BT , Vi SCA2% ) F 2004 4284 Hi
TEWTTL L 3 DX SR 58 A2 8 5 2E A Wi ™ 3L
REFET-RE O, AT TR IR 7328 50 3
St G 18 HE st ( Hematodinium ) T [6) R 45 3

i B EA:2010-09-23 1&[E HH#A:2011-12-05

XEARERD A

=R LA FLA S S T A T 20 S B T
WFIE, ARSI BN ( Vibrio alginolyticus ) Fl
Hi% AR 22 2 1 W ( Candida lusitaniae ) 3 7] 3%
Yo F ooy T OMOE K R R OR M
( Pseudomonas putida) v] 53 = Pite T 52 K5
Ia , TR M A R A T T RS A
— B FARAE 1 S e T AR S
T3t A R R I L

2009 410 H % 11 A LA AR IR 5E 1 AR
TR BLIORABIE T, s H sk, 1% 47 1 FRAR
J7LBET AR A 40% o i T AR O B A
AR ATEhGAE WIS M FH AT LB LA 2H
SUKM, A I8 T 0 BB, 7™ B LA BE 2 O
PEA R SR . T8 0 0 S LB HE B AT
Lot BURGe . ASBFFE A T SE B A N 73 1575

FENTE : [ R+ — IR SR F ORI H (2006BAD09A0L) 5 1% 2 # i RHE T H (CG0907)
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FIRIICE TR fil FRE AR 18 AT A T (el it LA
B E BRI , R 40 T 2 BRI 2 2 P
FEAR R P I 7 I 45 5 0 T A 5 168 tRNA Al
gyrB WX HED 47 1) R 8 R B 2 0 A 5 D5 5
JETEHEAT T 4328 s [T e i oA R 4 BT 1 2
LR N T S N TP ofa FENHEAT Tk
0 TRJ st e S T A 1 i 2 ik, DU RE O =
PR T B0 I 2 BEVE AT 5 Stk — 2 A5 3 A bl
it LARIIR RIS %

1 BPR A

1.1 REENS B4 E

AR IR S A T e e W B B B
USRI X A =R TR SRR o TR Sk
J R 8 10 ~ 13 em (KT R 160 g, figfE 3
SRR MNAT IR AR, Tk i F AT LA i
P BRA R VR e B AR T I i B UL PR 55 A i 4 21
R BEE  6R22 e TR 2 .

mE e B TOREAERCGR R T
gkt 20, 23 T DA IR LAY L 3bk B A
RIL AT E SR e 72 06,28 THEFE 24 h
WA 43 5, 25 R TRz 1 10 LI 8 340 0 1 30 1 7%
B A EERRBAE R . Rk
45k 1G091120-1
1.2 ATREKE

RIpAA (RS TR E s
BRI A R ] AT R 50 g, Sk g
8 ~10 cm , fi) % T 950 2 FRAHAM b @M =
Pore FEERIR Yk 48 1 ~ T, B3R Fim
%o WU B R B 2B TR R JG091120-1 1
BT O P, JC R R A T8 R
Pz, 28 CHEREEFE 18 h, fil AR . {55
i 5 QRO BE BB B, 43 0 3 x 10° 3 x 107,
3 x10° 3 x10° .3 x10* CFU/mL. 54y K ik
TSP IR B 45 152 e SR e Fox B A e 4y (KR
ikl 1~ MR ) ARG RO B

oW QR e R A SR 1
JE R FREAR ¥ 8 T A MR FE TR IR 5 3 20 ] T
B ALY T 8 Hd R 11, & JR 1 4 Fh
0.1 mL; [ B35 37 42 [F) 550 o [R) 4L T 0 R A
S K(ES RO

BESGRARS  FIFKERR IR
TS 3 P BRI, BRI T AW EE R

X R B R T T e K i AR . i
PRI IE 2 5 A T B K AR L B3 2 /NE ik
FT—UOWEE il s HUR YL 5 1 & 5 AR TR O
FEXF TG SR AR T B S E T W A S AT A0
B Fr B R , LAn R 2 18 RN S8 T T g
T3 5 1 WS D S TR A A 5 R e P 1
FEBRIE

KR Sh AR B Bh 1 2 50 R e A5 1Y
PR BEATS Ry A 5 20 BE g 2R A6 B2 i i R MR
4K 30 B, A BE 3 AT, 1 ~ LA
FERR I kAT I . X BRI RE 4% 30 Bk
AR 1 (AR X6T 107 1) 45 00 ) 886 O o A 46 i 1) K T T
Ko BERE 1 /NEPURESIESRIE T I DL
1.3 AEESSTENZIIELSERE

gl IR i JG091120-1 #1755 22 (LY 558
B (RIS B R R T35 8 FR 3 IR 1
Fit 2216E k%353 [ TCBS IE5:3dr 28 €
Fi% 24 h MBS E RGO o Rt 3 T ok 0 v R4
FA0 T2 R R AR SN A8 T 4% R R vk
ITHEIR R 18 it O-F {45 . V-P MR 55 | S {1}
Kb (Bt ) A 45 55 22 G i BRAR R P DU
o AHEE A TIUAE B A A AR bR i I E 2 BRI ZR IR
AN S T 1 S TURRD) R 41 7 2R 45 5
SE M T AT
1.4 AEWDTFEE

PCR #: 45 DNA %] % 7K 7 i $& HU DNA
Bt , FEED TR A IR AN A T E IR N
T 28 CHEFE 18 h, H 2 mL B F & .04,
12 000 r/min®.(» 2 min 3% L3, F 100 pL B
WZEIKHGFULIE B 2 J5 T 100 C /K B 55 N &k
10 min KB H, F-& 7 10 min J5 T 4 C 12 000
t/min .0 10 min, [ 3% B A B Mk DNA, F
-20 CUKFRAL

16S rRNA . gyrB % R 5 7] 49 PCR ¥ 3% 5 )
J+ 168 rRNA F1 gyrB P Fi &[5 /¥ 41 1) PCR
PR HES IR B A5 7 vk B AT . IR
TAEY TR ( L) AR w1 DNA Pk gk i
& T PCR =i Il 2lifl . 2lifl =9 B 4%
P ol 105 O D UL | 5 s

16S rRNA #= gyrB & B /53 F) R M 57
B RE JG091120-1 ) 16S rRNA L [H fl gyrB 3t
Ky 4138 ik NCBI (1) BLAST #3R R G #1775
[E 98 M 23 B, 9F 4 ] ClustalX 2. 0 3 4 5 A
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GenBank (i 22 HopR 15 YA IR Y SRR DL PR 55 v 1)
R 51 117 2 57 50 Le X, 9 2547 7 41 [a) U 1
5307 o
1.5 TEREFHIE cfa EEKN

R 7€ S R 5B i ofa LAY PCR 97441 1E
2| ¥ ¥ %5 CrtdF.5'-TCCAGCGCATTCA-3'; |z
] ¥ %] Crd4R: 5'-TCCAGCCTTCGGCAAACG-
3120 pL MR K WZEK 13.5 pL, 10 x
PCR ZZ % 2 pL,1.5 mmol/L MgCl, 2 pL,4 x
dANTP B & 0.5 pL, 814145 0.1 pL,5 U/pL 1
Tag DNA %405 0.3 pL, itk 1.5 pL, PCR J
DA R 94 CHUAR M 15 min, 94 TAEHE 15 s,
60.5 C& P 1 min,72 CHEM 2 min,30 MERE
72 CIRE 8 min, ZJ5¥ W% 1. 2% B b e
JREHL UK AT o S i T R R A AE AR U 03 15 55 1Y)
Ih AT A TR AT T (JG091120-1) | I8 7K < 5 Jfd 7
(SrBSEZRJT U ) 68 ) it [ (70 29 B F S
) RV L NE (43 25 3 LRI XTI ) R A1
HTR (42 A Je i) e IR (40 25 B oF R & AT
) o
1.6 RIFEEmZAERK

KR EMRBIRY B (AC ) X & e m
PRRIEAT 48 FhE LA R Wi 25 ek, T
28 TH:3% 16 h Jg T LA 1 S 1R 45 21, AR
00 TR Bl 1 /) ) T s I TR X 2 ) 1 U

FEU L R 25 AR 0 BTN KR A
BR 2w o

2 4k

2.1 REEABEMESUERIEREE

T B R T TR SRR Al B R v R A
e M GRS | b SR kS AN 2 P e
FBEY RO, IR 24 h KA HARZAE 1.5 mm
FEAT R RS R SR A 2216 IR K B IR 2 I
AT Vi AR 5 A TR B R AR 2 R AR —
BOAER R RM2ER SR RAE TCBS itk EA
Ao B2 FRUL AR R, BORL AN R 4 22 A
P AR BCEE P 8 o A E TR i
28 CHiFR 24 h, BIEJRMAE K, U8 AT FOIR T
AILIE (FE 35 R R BT THED -
2.2 HEEHERGE

SR R R TR AT N T
S BT AR S, AR IR) PN BRAE T B0, 4 R
R T ERAE SRS I N I W R HBsE T, B
RGO 1o BUBRIET MR T B R4 T 240 T o
Rttt PR 22 RO U BAG, 45 R A BRI A Ak
TR R T HAE SR TR T A AT 2 2
B PP 20 2 DU G o, P 8 ) 2 T 22
PR AR AR A TE , FPOIR 5 IR TR — 2K

R 1 JG091120-1 EHRXHERIR F B BRI W
Tab.1 Challenge test of P. trituberculatus with isolate strain JG091120-1

W54 (CFU/mL)

I R M B concentration Z i 4 immersion

injection e/ R e 4 R YA/ % e/ R Fer g R TR/ %
no. of crab no. of dead crab infection no. of crab no. of dead crab infection
3 x108 8 8 100.0 3 8 100.0
3 x107 8 3 100.0 3 8 100.0
3 x10° 8 7 87.5 8 5 62.5
3 x10° 8 3 37.5 8 2 25.0
3 x10" 8 0 8 0 0
X} BE4H control 8 0 8 0 0
MR RS B gt BMKRT  ERREDy 3 x 10" CFU/mL W R BUSET . T

T8 20y i N R MR 4l R AEAS [k B e TR T L, S B
AFIFREE ML TGO, MR B s 3 x
10° 3 x 10" CFU/mL B}, 4 i 7E 48 i a] (2 ~4 h)
RIVAT H BRAE T, I 7 M N 3 x 10° .3 x 10°
CFU/mL i, SET-H (B ZE 4, SE T H L BE AR, 17 24

HEUG TSRS L BE AR TR R 1k, 4
TREBU/IMEEE IR (K 2) o 24 oo g
R THE R AR M ISE TR .t mT AR
SeIr B JG091120-1 T bR AR 1B KRR SE T /Y
i SR, I LB A Y 5 A B0
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F2 JG091120-1 FRRIHMERE FELHHEWERIKR

Tab.2 Challenge test of juvenile P. trituberculatus with isolate strain JG091120-1 %

KHR41A megalopa 1 #44)1%% juvenile crab [ 1 }4%)1%% juvenile crab I 314} juvenile crab Il
A B C A B C A B C A B C

3 x10° 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100 100.0 100.0 100.0 100.0

3 x107 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

3 x10° 76.7 73.3 73.3 70 73.3 73.3 66.7 63.3 63.3 53.3 56.6 50.0

3 x10° 26.7 26.7 26.7 26.7 26.7 23.3 23.3 23.3 20 16.7 13.3 13.3
3 x10* 0 0 0 0 0 0 0 0 0 0 0 0
XfBE4H control 0 0 0 0 0 0 0 0 0 0 0 0

2.3 REREEEELESYE
Bk JG091120-1 48 1k il B 45 V. P. ) 1 B

Bl CHERME RIS LA SR, AR
PN RER REME AR TR BT TP RN
Vs R ANE 7 R RA 1B s RN IR =R 2 IR A 5 LA 3 A AR Ay
s VERVIG PR | TR B s R A A R 2 PRILER 3.

£3 JG091120-1 BREEE AL ER
Tab.3 Physiological and biochemical charaterizations of isolate strain JG091120-1

Ptk T it T
character isolates C. freundii character isolates C. freundii
37 CH: K growth at 37 T + + B-FFL B ONPG + +
‘A fL i oxidase - P R EL A ] malonate -
BEfihfil catalase + + IR EL F A citrate +
O-F i O-F test F EL PR Eh M acetate +
71 77 motility + WA R ERFI A tartrate +
o m : . HELR 28 mucate ‘ .
glucose , acid production
F=/<, gas production + + HF M trehalose + +
FLBE lactose + + 3B raffinose - d
3 ZEHEF maltose + + Huk fructose +
H#& % mannitol + + % — % melibiose + d
H&E& 4% mannose + + 214 Bk cellobiose + d
JERE sucrose - d H LT MR test + +
[l dir{f1 4% arabinose - + V-P i3 V-P test - _
Frf 7 {F] fis arabitol - ML glucosamine + +
AHE xylose + + H, S =4 H, S production + +
e i galactose - + T4 R £hiA J5 nitrate reduction + +
1%L sorbitol + d o 2E-D- AT 1 ) _ _
«a-methyl-D-glucoside
RIERIRES _ - I indole - -
phenylalanine deaminase
TP dulcitol - d VEHIEG diastase + -
AV -E M esculin + d DNA fiff DNase - -
T -F amygdatin - HAJKe il gelatinase - -
KWt salicin - NaCl 0%
YRS lecithinase - 1% +
WK urease - 3% (+)
KCN A: K KCN growth + 6% -
FZ5 B rhamnose - 4> 2 4EfE adonitol - -
WK oextrin - ﬁ%@&ﬂ}ﬁ)ﬁfiﬁﬁ - -
lysine decarboxylase
JILEE inositol - -

TE: + M (+) 755 I d,10% ~90% B s — 7- B F /s & e 5

- RARTEFSCH AL O R H AR [ (Bergey’ s Manual

of Determinative Bacteriology. 9th ed) (1994 ) F1{ Bacterial Fish Pathogens: Disease of Farmed and Wild Fish) ,

Notes: + ,positive; ( + ) ,weak positive;d,10% —90% positive; — , negative; F, ferment; -

,not reported. (Dmeans the data of C. freundii come

from“Bergey’ s Manual of Determinative Bacteriology. 9th ed” (1994 ) and“Bacterial Fish Pathogens:Disease of Farmed and Wild Fish”.
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2.4 16S rRNA 70 gyrB £ [F iR &5 7

B (JG091120-1) frd 3 11 16S TRNA FE
PSS EE S 1451 bp, & 55y HQ170626 , 44
TSR S 1) 16S tRNA K J7 4] 38 i:f NCBI
i) BLAST #:’& & 4: (http: // blast. ncbi. nlm. nih.
gov/Blast. cgi) #7751 [FERTE S BT , i 285 R 4
SR R I A0 TE Y 16S rRNA JER 751 B AR 5
25,JG091120-1 TE R 5 1ERZ H 0) I6 (A R R T
P (B 55 AB548826 ) AUMESIE , i 99% , H %
SR BWWE 1 R,

Sr B (JG091120-1) FIr 7 4y i) gyrB JL[A 7
K FES 1186 bp #1555y HQ170627 , 4 [

26

29 26

o

PRI Y41 gyrB LAy 41 id ik NCBI ) BLAST
KR ARG ST S R A, 45 SRR R i
R FH AN gyrB B P A, 2 AR R
#F & ( Escherichia coli) . 1 [ 75 %% B ( Shigella
boydii ) #13 CFH R AT i ( Citrobacter freundii) ,
MR 1% ~97% . Horb oy Btk 5 96 [RFF
RRFF 1R (8 5% '5 AF005701 ) AHARL 1 d5e e, [i] 5
N 9T% ARG K EWNE 2 s

2 PR Pk 1 R IR AE L B R & 168
tRNA F1 gyrB B:H 79 (1 R GE K B 51 Hrdh %, H
FE 73 B O MR AT 11 & ( Citrobacter) (1) Jf FGFT

(DQ192061)Cirtrobacter sp.
(AB548577)Cirtrobacter freundii
(NRO028894)Cirtrobacter freundii

(HQ123576)Cirtrobacter sp.
67 (F1544405)Cirtrobacter freundii

(HM172501)Cirtrobacter rbraakil

26 | (AB244300)Cirtrobacter freundil

84 32 | (AB244451)Cirtrobacter freundil

(GQ983053)Cirtrobacter freundil
(F1763843)Cirtrobacter sp.

(AB210978)Cirtrobacter freundil

[JGO91120-1

0.0005

100 l(AB548826)Cirtrobacter freundil

E1 JG091120-1 #k 16S rRNA EEF I RKE L EHt
Fig.1 Phylogenetic tree based on JG091120-1 16S rRNA gene sequences

(EU051355)Shigella boydii
(EU051365)Cirtrobacter flexneri
(EU146964)Escherichia coli

100 1l(AB083954)Escherichia coli
(ABO083860)Escherichia coli

59
100

(AB083892)Escherichia coli
(AB083895)Escherichia coli
(AF005699)Cirtrobacter sp.

743{

(AF005700)Cirtrobacter sp.

(AF005701)Cirtrobacter sp.

08 —Li JG091120-1

60 L (AY743920)Cirtrobacter freundil

0.01

2 JG091120-1 # gyrB EEF 5] MP RGER B
Fig.2 Phylogenetic tree based on JG091120-1 gyrB gene sequences
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2.5 cfa EEKRNLER

PCR §HGZE R (1B 3) |, 70 B 46 5 1A T o
FRATERIR AT B (JG091120-1) AT ™4 th — 45 K/)y
£ 100 bp (4E SR 2670, 45 R R W], B W HA
HAT R 7 i 5 2R 20 v i B A 9 € s T 30D
cfa F T o ML AL 5 Bk ™ 34 I
ARAGIN 215 SR

bp M1234 567

B3 cfa BFERY
M. DL2000 Marker; 1. Hitk JG091120-1 cfa £ ; 2. 4f HE gk
AP ; 3. 0 NG A MR 5 4. X HE RS RO 5 5. X M
R LN 5 6. X HE & A (R 5 7. % BEKTHK
Fig.3 cfa gene amplified by PCR
M. DL2000 Marker; 1. the cfa gene of islated strain JG091120-
1; 2. Aeromonas hydrophila; 3. Aeromonas sobria; 4. Vibrio
harveyi; 5. Vibrio parahaemolyticus; 6. Listonella anguillarum;

7. sterile water.

2.6 ALK

JFH 48 BiiAE 20 SO AR AT T 1 25 1
55, BRI A5 50 43 B T JG091120-1 X i iy
WP VR WY AN R BED A KED
B ORIRIR Ao D A T R A: R e R RUE, X
PR E il KRR RTERER KB,
PUFRZE KRB R BN BH R R IR
IR CRARIE RE R T RE Y] B A A
RN R ZMER AR PTIEPARFOK
IR A 20 PR T H R G &R
SLAEWEN RME R R AN EER LZWER L
BV By MR EHER ERERN L
FEIRERE R M EE R SRS A e B
IR PSP MR N ER HFER

PERER AT 21 R 2y .
3 g

SR ERMNTERRE W EF
( Enterobacteriaceae ) i B AT 7 J& ( Citrobacter)

LR 2 QI PE 5 R B DR AR, Sy SR B
W2 T B AR A, R NS (LR
B2 AT R I 2R ) i 3 PN TE Y TR R
WA T IR IRFTF B IR A B BOK ™ 7258 ) 18
SET- IR B A AR £, 2 A 45 YAl 91 O Ay
TR AT TR 1] 15 | 2 Ty 8 J 4 UL I i , o 8 6l 2 21
AV 7 N A 3 TR R S ST W 1 R
( Ophicephalus argus ) &3 91 [RA7 18 R AT T J5 5 1
RIEAIG , ELERMARMR, 8%, fe N UK AL
AN NS e N TER N W IS S SR ST A
FEMR ( Cherax quadricarinatus) J3% %1% # i , U8 &
B PR R i i BB, TR A B[R I
IR S A I [ RS N 1/ e J
( Oncorhynchus  tshawytscha )') | 2= # ( Rana
catesbeiana) ™" 15 K PG, T BRI S W) K
FET,

ARSI I LR A X SR A 7 K
FRAER FRTE IR § B TR IR ST . A AEAR
JULPAT JHTFR R A% i b T8 559 72 2 2803 8 31 R A
AR AN, PR A R, B % e R B N
[T i DN B 1 = W g T M = N DO N 2195 £
TR B BUR T, T H AU LT R
TR A AT [0 38 B — ) SRR A O AT R S
ST TN . 455 W LA TR A M
WA AW 22 50, BRI B A R R
Aol AT AR AT 1A o AS S — T T B FR AT IR R
MRS = Yot 7B 04T THE, 5 TR
THERFEBIE BN, (Rl Il ik — 2B R ] T
W TEK SR s M B A BURER . 55—
THT , 380 3 AR A R G 0T o ERAT A BRAT 181 11 25
F\ TIZREIESRHE JE IR B R S5
BRIy )2 168 tRNA Fl gyrB %) B 7 2 51
R PR BTN A, i B A A AR 56 1R
TSEKE

JT TR TR 1 75 0 PR 2 S AR R R
Wi R IE MRS KRR RO E
J& HF ( colonization factor) J2& 7= I3 2 K A
1) SO R 1, 2 I R e R, EESE
WARR PR — J& B FHUE ofa R T 78
UM, 2ok a8 e BB AR I R T | R 1 AR
T2 ARBFFEX B BT T ofa SE A BEROS
W, BT R SR 5 | AT T 4 PCR 3,
FAEERE 1. 2% B AR EE RS VK A B, AT LT Y
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FFEIR/INA 100 bp 1Y cfa FEIA, i 7] i {5 1225
RSN ) ey R I T g 7K B T s R S8 o
PR il AR R B I IR P R Rl
—J5 T W50 15 1A s ERAT AR AT I B A ofa
TSR AU A X IR FE AR 5 AT BE D I I
PR IRAT T 5 S DR - BE JORS R AR 188 f i 24
JE BRI A W T R A HOL T [ R
AR S Hal T A o FRATRIRAT 4

TEG eI A B PTA 2R N, AR b 2 T 4L
B R IR AR KR R A5 K AR 2h  (EE
FHR N TR g6 X 28 25 0 91 AT AR IR AT 1 114
TR RE o TR S P FH 25 15 IO 45 45 Tk 2 P 1 g 4
AT BRI 259 25 1 BT AR Hh o AT R R
FRA SRR , BRI ] 255808 75 2275 lE 3 A1
SHYIIIE 32 77, 45 B 22 HE, LAE I8 21w 25 AR AR
B, [N SCRECRIEISD I 3 AR I H

SE k-

[ 1] Hamasaki K,Fukunaga K, Kitada S. Batch fecundity
of the swimming crab Portunus tntuberculatus
( Brochure; Portunidae ) [ J ]. Aquaculture, 2006
(25) :359 —365.

(2] MRl RE, 2% R TERRLES
R AESER LS LT ] S~ 0F 52,2003 ,24(4)
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(6] EER,&MW,FREIL, S =P8R T E LA AL AR
AR J5 B B PRI T [T ] L2y 3 g, 20006,
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(7] FEwy, w2 W] = et 788 2 0590 9 st Y
SEE LT ] PHALRAMRBIE R o4k AR B
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Detection of cfa gene and isolation and identification of the pathogen
Citrobacter freundii isolated from Portunus trituberculatus

YAN Bin-lun'* |, ZHANG Xiao-jun', LIANG Li-guo'?, YANG Wei’, YANG Jia-xin®
(1. Key Laboratory of Oceanic Biotechnology of Jiangsu ,Huaihai Institute of Technology ,Lianyungang 222005, China;
2. College of Life Science ,Nanjing Normal University , Nanjing 210046, China )

Abstract; Portunus trituberculatus ,mainly distributed in East Chins Sea and Yellow Sea,is a large marine
economic crabs with rich nutritional and medicinal properties. In recent years, P. trituberculatus aquaculture
has developed rapidly along the Jiangsu coastal waters, while some epidemic diseases broke out which was
attributed to many factors, for example, pathogenic microorganism. In the late autumn of 2009, the cultured
P. trituberculatus suffered from serious disease in one farm of Ganyu County in Jiangsu Province. The main
symptom displayed as drumble,not feeding,the tissue oedema of liver, gill and muscle ;the liver and muscle
were rotten in some crabs. Virtually pure dense cultures were obtained from liver, muscle,and lymph fluid of
diseased P. trituberculatus, and strong pathogenicity of the isolate strain ( JG091120-1 ) to the P.
trituberculatus. The phenotypic characteristics of isolate strain were examined, including morphological
characteristics , physiological ,and biochemical characteristics,the 16S rRNA and gyrB genes were amplified
and compared with those sequences deposited in databases. Phylogenetic analysis of 16S rRNA and gyrB
genes indicated high homogeneity between the isolate strain and Citrobacter freundii from GenBank
database. The 16S rRNA gene fragment length is 1 451 bp( GenBank accession number HQ170626 ) and gyrB
gene fragment length is 1 186 bp ( GenBank accession HQ170627 ) The results showed that the identified
isolate strain belonged to C. freundii. Colonization factor antigen was a pathogenic factor of
enterobacteriaceae which could produce enterotoxin that was capable of causing death. And the cfa gene (100
bp) could be amplified by PCR. It was concluded that the isolated strain C. freundii carried cfa and provided
an effective method for detecting the C. freundii. C. freundii was a conditional pathogen that is gram-
negative , bacillus,, aerobic or amphimicrobian. And many diseases were attributed to the C. freundii for man,
reptiles ,amphibians. In recent years, a lot of aquatic animals such as Cherax quadricianalus , Ophicephalus
argus ,Oreochromis niloticus , Eriocheir sinesis etc. ,were also infected by the C. freundii. In order to choose
the appropriate antibiotic the drug sensitive was tested, and testing results by paper extension methods for
drug sensitive showed that among 48 antibiotics, ciprofloxacin, fleroxacin, ceftriaxone, enoxacin,
enrofloxacin, floxacin and levofloxacin had the most inhibitive effects on the strain. The paper reported for
the first time that C. freundii could lead to the mass mortality of P. trituberculatus in Jiangsu coastal waters
and a detailed study of the pathogen was made, which would be helpful in the disease control and health
management in P. frituberculatus cultivation.
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