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RRBRHEZEEEESNERARNEPCR S
LAMP 42 il 77 % B 3 3z

KeET, aEM, BEAA, ERE, £ B, K W, &k #
CHE T 27 B 0 2% B3 U1 3580 MV AR R T 56 0% 7T 350 MV VE BT A BB 9% 1 0 222005)

WE: VARTHRAREZORRRAEZELCE SN EANE TR FE L TR T &, %
%o DLAR 4E % 18 4£ W fimA fimB  gadB & citC Jy ¥ 3 F & iH 4% 7 M 51 4, 17 PCR 3 3 R I A~
5 [ B ¥ # (loop-mediated isothermal amplification, LAMP) , 3 3t H 4 7 & . R & & fn £ fx &
AH#AT T, ZRE 7,10 HF R R4 ZELEH YT HH fimA fimB gadB X citC 4 ff &
A FEE B A KN Bl R 240 217 171 & 119 bp,4 #kxt BHE T AE A48 4 5 UL fimA Fo
gadB % 1t 8y F A 5l A # AT N E PCR § 3, B — PCR R Mtk % o R R 48 2 B 4L W T ¥
tH 240 A 171 bp W 4 B oy A& 4, LR 9% 4 3.0 x 10° CFU/mL 4 #k b B T4 3 4 4
PLfimA RiH ey 4 AR TIHIHATH LAMP Y R R REZEELE Y 8B MR &, K
BLF= 4 A XK K4 SYBR Green | 5 KR 2 30U B o 4 68 PR M KB4 #R 4T B HE R B Bk
THRAEHEABEHERE, Z%E H 3.0x10' CFU/mL, Ik, # & PCR # & JI| [k Z {£ 100
Fo MR EP,BAEEE EEHFFER ISR S LAMP BRI 7 %, st R4 ZEEH T £

By A 7E B 4 AR H B 4 T B KRR L

KW R ZEEW,; HFHERE; XZEPCR; /- FEEY H KA (LAMP)

hE4SHES: QT785; S 941

iR 4l 2% AL B ( Edwardsiella tarda) Xt 25 1)
YL JE H A 22 F R BT 1962 4F 75 68 fif ( Anguilla
Japonica) WVE S K BRI, BT RN B AN {2 8 5 1Y
— o B S AN R, I T R 2 ol N R B AR IR
JK £, W 8P ( Carassius auratus ) | B 15 X B
( Icetalurus punetaus ). W 84 ( Oncorhynchus
mykiss ) . K K wy f1 ( Oncorhynchus
tshawytscha) | 2 )i ( Micropterus salmoides) . %5 @i
(Serola purpurascens) . B8 ( Pagrosomus major) .
#d ( Sparus macrocephlus ) . #§ fa ( Mugil
cephalus) & 3F )| 8% ( Platichthys stellatus ) . 7 &F
( Paralichthys olivaceus) . K Z& #F ( Scophthalmus
maximus ) 5 35T BRGSO BT B £ O R A A
PR R U R, g Y S B e K 2E )%
e JC W S =T XA ) O 0 2 B S R 3R

%5 B #5:2013-01-16 &8 B #§:2013-03-29

XHEIR RS A

BF 1] Y HR A A EE R 8 e 3 3R I
BRI A U SR 22, 2 80 A A R AR
JSE ) R NS 25 A 4 R K (R K £ 356 4805 W BN AR
B R K IR A ) B 23 f T MR (4
i ML Sk B R R A I N At AR SR
FROLAE ) A AN R R B 1 s il IR, A 305 6 i A6 L
ALY IR K bR — R AT 5 &
NEY B g™ o R, I 1 38 Al 2 A i 75 ) R I
AR5 15 DL LLE ) JE [ O 73 5 B b g ST PR A
W7 b 7K IR AR AR 7 v e i R % T AR T 5 |
B 7K 7 Bl 4y P B DR 82 W HL A A S P

BBl 2 18 AR WA AR 2 A B 1 5 A, fimA
( fimbrial protein precursor A ) F fimB ( fimbrial
protein precursor B) 3 [K 2 24 fff . A= 15 £ 41 i1 7Y

BB E L7045k =0 TR0 H (PJ2010-58 ,DY2012-3-7) 5 Hh 5k I 1B 5 5 3 Jy w8 A0 K J|& 4 101 ( CXTDI16) 5 3 = it 77 Ak 4 B SR

H (CG1134) s TL35 i A e 32 B 5 TR0 H (2011)
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1088 Ko F 37 %
Tifig'’ ; citC (citrate lyase ligase ) 3 A 2 i 4% 24 figt i o 1 A TR PR A I K 3 IR AT SR AUE Y B
8 B2 ) I B, gadB ( glutamate decarboxylase Sk
isozyme ) 5 R {1 38 4l 2% 184 T g A6 1 3 40 i P9 A7

1 w3y
YﬁﬁﬁﬁmIE’Jlﬂmﬁﬂﬁﬁa(ﬁiﬁ%ﬁmﬁ%%ﬂm‘*éﬂiﬂﬁ/‘ RS
SHIRGVERD T, i3k B 2 FE PR AT A S A B0 1.1 #iXE#k
@Jﬂ%@?ﬁ%ﬁmiﬂ/ﬁﬁi%%ﬁﬁo A SZEG F F PCR MR Bl = P AR T o B B R R A BT K K32

i o g Rl TEAR TR 4 A 0L R ) N
fimA (citC . fimB gadB 75 -8 4 2 73 25 bk b 1 43 A
005 IF LA fimA i1 gadB W Ff' 5 J) 5 5 o 43 - 4
B, ST T — g T R il o A T ) XL EE PCR £
75305 5 [ DA fimA SRy 43 - #0 bR i 7 1 R %
HETA LAMP Sgofn il 7y 12, o 552585 3 vh o B iR

5 , B4 X5} IR 48 9 B ( Vibrio anguillarum) (W B3R
W (V. harveyi) (3 N 5K (V. damsela ) J 7% fiE:
S M E (Aeromonas salmonicida) )43 B H &%
Mgkt ARSI AR Rk S S A
GenBank &ES5ILFE 1,

F1 HHKEKER
Tab.1 Origin of strains used in the study

B b I Fh 4 B Sk 16S rRNA JE[H % % 5
strain No. species name origin 16S rRNA gene accession No.
HC010907-1 3 HC010907-5 3Rl 7 fE AR TR R AY775313 (HC010907-1)
HC010830-1 % HC010830-5 B TR T K ZE T AY775314(HC010830-1)
BHI1 105 5 B 2 1 T GQ205444
5090801 I B O B o B R E HM236045
ST1 EINTY: 2 GU228793
HQ010320-1 R fif: A B TR o AY786177

1.2 S|t 561K

MR 4G GenBank | & & 4 i I8 i 2% 18 4K 1 5
J7 3 B fimA ( AF491964 ) | fimB ( AF491964 ) |
gadB ( AY078505) . citC ( AF491963 ) % 41|, 5% Fil

Primer Premier 5.0 #{4:3&if 4 Xﬂ“ﬁﬁﬁ@l ES
2); Lhag p W fimA B8 4,
explorer V4 #4111 4 25 LAMP FE 5t 9 (3
2) o &GIBH A TREHR S A A .

il i primer

®2 5|¥F5

Tab.2 Sequence of primers

HH 519 SIMRFESI(5'-3") PR B/ bp
gene primer primer sequence product length
fimA Et-fimA-F TCAACCTGGAGCAGTGTGAG
Et-fimA-R GCGCCTGCAGGTTAAATATC 240
fimB Et-fimB-F GGCAGAAAGCGGGTAATC
Et-fimB-R TGAAACCTCCAGCCTGACT 2
gadB Et-gadB-F ATTCCCGCTTTGGTTCAG 171
Et-gadB-R CTGGACCCTACTGCTGATAC
citC Et-citC-F GAAGGATTAGCCCTGACG 1o
Et-citC-R CAAGGTGGTCACGCCAAA
fimA Et-fimA-F3 AAGTCCGCATCCAAGGCT
Et-fimA-B3 ATCGCTAACAACCGTCACC
Et-fimA-FIP TGACCGGCAACGGTATTGCC-CAGATCAACCTGGAGCAGTG
Et-fimA-BIP GGCGAAAGGCGTGGGTATCG-CTGATCGGCGATCGGGAA

1.3 éHi"i'#ﬁ’l‘)’i DNA By #l & 77 %

IRPELC R B DNA 2 38 i 35 42 1 i 1

mL 0 1 min(12 000 r/min) , % 5, B &
REIFF 100 pL 9 K B 284 /K 100 C 2k 10
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7 ) SRR, 45 o JRUR Bl % 1B AR B A ) Sk ) % XU PCR 15 LAMP K630 J5 32 9 4 57 1089

min, K& H 2 H1 )5 5.0 10 min (12 000 r/min) ,
By /E ) PCR AR .
1.4 REZEEEFIMFHERLD

Ll Et-fimA Et-fimB Et-gadB Fi Et-citC 4 X}
1953 BB AR 1T PCR 973G . 76 25 pL )
k& vh & £ .2 x Power Tag PCR MasterMix 13
pL, 519045 1 pL AR 2 pL, Xz 0K 8 L 474 4%
.95 CHIAEE 5 min, 3% 95 TASE | min, & 1
1 min( fimA I fimB & & FE & 55 C .gadB N
54 °C ,citC Jy 50 €),72 T #Eff 1 min,30 47F
W8RG 72 CHRE 10 min, §7 35 1) PCR =4,
FH 1.0% 3 AE A BEKE L IK o
1.5 ¥E PCR ¥ LAMP ¥ B &ML K
SR

P Bt-fimA Fll Et-gadB 2 X} 5| ¥y X 5 Mg ik
TR PCR 414, AL 51 ¥ vk B AR kI 1
T IR i 2 AE AR R O EE PCR Jge {3 R b 25 15 LA 1
XTAM5 9 (Et-fimA-F3 5 Et-fimA-B3) #i1 1 % 4
514 (Et-fimA-FIP 5 Et-fimA-BIP) X 4 # ik 17 15
T 15, Po b B Sl 22 18 4R T LAMP d5e £ S 2%
ff o LASR SN e TOORTE (38 N IR S A fi: U5
LT SRy Xof B R R 8 g | ) R R S . LAMP 7
Yy — R 53 FH 35N W 5 S F DR A I, 5 — R4 A
SYBR Green [ #5GY R G WA S Y 80,722
1 LA W 25
1.6 XEZE PCR X% LAMP # 35y R =&

UL T80 B 7 1k R AT RABCE I o B T AR
FrBXEO PO R R 10 R R BE R
H:3.0 x10°,3.0 x 107,3.0 x 10°,3. 0 x 10°,
3.0x10%,3.0 x 10*,3.0 x 10°,3.0 x 10" ,3. 0 x
10° CFU/mL, $# BUBE AR DNA Ji5 4 I T # 37 (19 3L
i PCR 5 LAMP £  Jy i2: 647 2 SevE A
1.7 REEZEEEENE PCR 5 LAMP #&l# 5 A

Wi 3 W 77 A kW R 8 ( Cynoglossus
semilaevis) 451 ( Sinonovacula constrzcta) 7 [E B
XTHF ( Fenneropenaeus chinensis) .36 W ( Scapharca
subcrenata) OF J2 W [E 4 ( Synechogobius hasta) .
JE 1t %€ W4 1F ( Ruditapes philippinarum) | /)N ¥ 4
( Larimichthys polyactis) JA\8% ( Coilia mystus) ] A
AR, )N TG IRl B A T, 2 5
BEIRWIAE R R 4 h 552 DNA {422 dE 7 i 8L
& PCR Il LAMP Jy ¥& A, % B8 20 S 2 B¢ 1 9 L
PAH 25 9 M. B I W R B R Uk Ko 5Ot e k)
SYBR Green [ ¥l 4%

2 45

2.1 RHEZEFELHIMSHAERRNER

3B B BT R R ZEEERY 10 AR IR Bl 1R
FET 2 DNA Hyaf §7 3G 1y 240,217 (171
119 bp 4 25 H i 2571, AR DA 9 4 X BR T AT fo]
P4ty , U fimA fimB | gadB . citC 4 %5 J5 iR
Bl ARAR AT, T T IRA RS R, &1
WEPEI AR T bk HCO10907-1 4 Fifr 53 g PR 1) 45
M58,

M 1 2 3 45

1 RHEZEELHSNEEPCRyEER
M. DL2000; 1. fimA; 2. fimB; 3. gadB; 4. citC; 5. %} H&,
Fig.1 The result of virulence genes of
E. tarda by PCR amplification
M. DL2000; 1. fimA gene; 2. fimB gene; 3. gadB gene; 4. citC

gene; 5. control.

2.2 REZBELEFHWNE PCR X LAMP &l &
EREL

23 b Z J5 R B PCR [ A & (25 pl)
A :2 x Power Tag PCR MasterMix 12. 5 uL, Et-
fimA 1 Et-gadB X 5|94 0.5 wL, #ifk 2 L,
FEIK 8.5 wL; ¥ 1 25 F:95 C WA 5 min, 4%
EHATEHRFL)F 94 CTLM 1 min, 54 TR K 1
min,72 CZEff 1 min 30 s, 3 30 RIG 3, I A 45
W5 72 CIEE 10 min,

LA Z 5 1) LAMP WK Z (25 wl) i
10 x Thermopol buffer 2. 5 pL dNTP 2.5 pL (10
mmol/L) Mg’" 2 wL(25 mmol/L) FH3EH 4 uL
(5 mol/L) ,FIP BIP 4% 2 nL (10 wmol/L),F3,
B3 % 0.5 pL (10 wmol/L) DNA Hi#y 2 pL.
BstDNA fiff 1 wL(8 000 U) ,ddH,0 6 pL;LAMP
[ 2 S8k 65 °C F {74 60 min, 2 J5 80 T4
1E B ¥ 10 min,

http : // www. scxuebao. cn
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2.3 RHEELEEWNE PCR X LAMP HH R4

WEE PCR 25 5 3¢ B IR 4l 2% f 48 [ HC010907-1
PRIEF 41 DNA Al 414 ) 240 #1171 bp 2 L H 1954
T HE 4 A0 BRI B 2 oKt AT AT 3 25
(B 2) , R WA 5256 g 37 (14 38 5l % T 48 & WL EE PCR
A 7 i ELAT 55 ) A S

LAMP {7 38 25 5 3¢ B IR i % P8 AR 1 n] 47 1 i
b R 25T, T 4 o I T 28 Rt BRAT AT 4
% (K 3) ,LAMP J i i % SYBR Green 1
e, A UL IR Bl AR TR S I A € 0 B S B, T
o 4 Flous BE g T v 45 S AR 2 A 9 P s iz (I
4) o A 2R I T T R % TR AR T LAMP
i Iy s B AR O B e v

M 1 2 3 4 5

B2 REZELEWNEPCRERERNER
M. DL2000; 1. fimA; 2,gadB; 3. fimA I gadB; 4 ~7. 4 Hxf
TR
Fig.2 Specificity of dulplex PCR for detection of E. tarda
M. DL2000; 1. fimA gene; 2. gadB gene; 3. fimA and gadB

genes; 4 —7. control of four bacteria.

M 1 2 3 4 5

3 REEEERE LAMP SR ERNER (RK)
M. DL2000; 1. B4l ZfEAET ; 2 ~5. 4 BRXTIRTE
Fig.3 Specificity of LAMP for detection of
E. tarda ( electrophoresis)
M. DL2000; 1. E. tarda; 2 - 5. control of four bacteria.

E 4 REZELE LAMP R
#illZE R (SYBR Green 1)
M. DL2000; 1. iR & A 2 ~5.4 Hrxl I
Fig.4 Specificity of LAMP for

detection of E. tarda

M. DL2000; 1. E. tarda; 2 - 5. control of four bacteria.

2.4 REZELENE PCR X LAMP &)
REYE

10 5 2 5 7 B B M B2 B DNA J54% 2.2 # 7
B R E PCR K LAMP 6l 7 i i 47 R v R I,
2 B # PCR AW H 3.0 x10° CFU/mL %
3.0 x 10" CFU/mL ] 0] 5" 3 4 3% i 4417 (| 5)
F WA 25 1 7 i XWUE PCR 5 v A i AR e 2% 7
AT RAHEE N 3.0 x 10° CFU/mL ; LAMP #5 l ()
ZE LI RIREE A 3.0 x 10° CFU/mL & 3.0 x
10" CFU/mL ¥ 0] 4" 3 H 3 7 1 B o6 bR 4% 785 (&
6), H MW H imA SYBR Green 1 32564kl E
S 0 B S (I 7)), R AR S B
AL LAMP A 38 i 2 7 A B R AU 3.0 x
10" CFU/mL,

bp
240
171

5 RAZEFEELHNEPCRENAEN RN
M. DL2000; 1 ~8. fimA Fl gadB ¥"## ;- Bt (1% 10 5 R 3 F
BH3x10% ~3 x10' CFU/mL) .,

Fig.5 Sensitivity of dulplex PCR for
detection of E. tarda
M. DL2000; 1 - 8. amplified fragments of fimA and gadB

(serially diluted 10-fold from 3 x 10® =3 x 10" CFU/mL).

http : // www. scxuebao. cn



7 ) TS, 55 <o JEUIS Bl 2 T AR TR 5 7 i (R B XU PCR 5 LAMP 6l J5 125 () 2 57 1091

o e e ——

E 6 R{EZFEALE LAMP &5 ERREE(Bik)

M. DL2000; 1 ~8. 44 1 B (I 10 £ RAVHG A 3 x 10° ~

3 %x10° CFU/mL) .

Fig. 6 Sensitivity of LAMP methods for detection of
E. tarda ( electrophoresis)

M. DL2000; 1 - 8. amplified fragments ( serially diluted 10-fold

from 3 x 10* =3 x10° CFU/mL).

2.5 RHEEZELEFHWNE PCR 5 LAMP &7
iz FA
N TG B B 8 iAot 2 250 0 0 TR U, 42

M 1 2 3 4

It DNA J5 43 5l it 47 X & PCR il LAMP £ il ,
XL H PCR Al LAMP £l B 9k 25 2R R, N T
24 P B MR 4, o U B AL TC Uk A (I
8,K19) ;LAMP i #& H' it A SYBR Green [ %t
o, ] DN T 5 A 2 S IR €0 PH M S 7, oA % T 4
SEPURE B PR B (B 10) i?#%%%'iﬂﬂﬁ
PCR 5 LAMP W F J5 ¥ ¥ RE 5 J e 38 i % 18 1E
B B AE T HER AR
3 ihg

IR B AR TR K 7 IR A A 7 v R L B e
JUEE R R A O, T IR AR R AR A
Az TR L W A4 A e 104 A 0 U RN G 7 0 P
TR B TEAL T h A 2 A8 ) BRI, ik 26 2 [
AT by 00 38 0 2 PR AR T 1 AR W 2RI . A SOAR
& fimA fimB gadB .citC {19 4 4~ 35 J1 £ K ¥ 5] 1%
TR 4 XF 514, 7 3 At 08 Bl % 1l e T 4 1A 4
DNA , 5 J R Bl Z AL TR Y a4 48 s 5 B 1) %4
RN — B 47, 2R W 10 R S 8 24 g it 38 o2 7

6 7 8 9

B 7 REEZEEEE LAMP RN A AR RS (SYBR Green 1)
M. DL2000; 1 ~8. JAP:Y 1 (¥ 10 {5 &5 F el 3 x 10° ~3 x 10° CFU/mL) .
Fig.7 Sensitivity of LAMP methods for detection of E. tarda

M. DL2000; 1 - 8. positive of amplification ( serially diluted 10-fold from 3 x 10® -3 x 10° CFU/mL).

1 2 3 4 5 6 7

8§ 9 10 11 12 13 14 15 16

B8 RHEEBHEEANE PCR&WNEA
RGO ~ 168 Fhifg )™ iy R e B2 L ST
Fig.8 Application of dulplex PCR for detection of E. tarda

M. DL2000; 1 ~8.8 Flifi 7 il J% B 41 415

M. DL2000; 1 - 8. bacterial enrichment of 8 marine products; 9 — 16. bacterial no-enrichment.

http : // www. scxuebao. cn
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¥ iR 37 %

B9 REEZSEERER LAMP &N A (Bik)
M. DL2000; 1 ~8.8 Fift ¥ ™ ity Yo B L SUST S BT 5 O ~ 16. 8 Tl 77 ity R % B AL ST 30 W o
Fig.9 Application of LAMP for detection of E. tarda( electrophoresis)

M. DL2000; 1 - 8. bacterial enrichment of 8 marine products; 9 — 16. bacterial no-enrichment.

10 11 12 13 14 15

B 10 REZEEERR LAMP 15 A (SYBR Green 1)
M. DL2000; 1 ~8. 8 Fift ¥ ™ ity Y 1 ZH SUST S TR 5 O ~ 16. 8 Tl 77 ity R % B LU ST 90 VR o
Fig.10 Application of LAMP for detection of E. tarda

M. DL2000; 1 - 8. bacterial enrichment of 8 marine products; 9 — 16. bacterial no-enrichment.

AT 4 FhEE I 0L 4 R EE ) SR AT
JFH G0 B e 25 309 1k AR Bl FEAR TR 1Y PCR ARG
PL fimA FI gadB 4 % 75 7 KB 51 9 2 T
X PCR G I A 22 0 5 M o, 1 1A 03 8 3
10° CFU/mL, ifij LA # J7 Z£ D4 fimA {2k 43 7 $ 4%
ST LAMP £ 0 44 R 72 8% 28 5+ WLE PCR
J5ids 2 AN BOR G, PR 3 TR DN O 1 Ok 3R R
i D 3R Al o 71 A T DR ARG I B 4 AT 0 2 5
B LA o AFL T ARG 0 3 A g A R A 0 oL
HAM IR DNA V5 Y% (] 85, kbt G B0 PH 45 5 .

LAMP [ b 45 H% 85 1 e 50, — J2 38 2o 3t i
R S P UK, WL 7 A 45 R T B 1 SR A 2 A
4 58 7=, 7k S b S8R O DA SRR L A T
U A5 s R EL B i A o m A AT
SYBR Green 1 , ¥ RN E FEBG, 69
Bl L R AR SRy e =2 T DL A HR O %%
ol iy B8ORS I R 0 A e 0 T B R R R UL )
ORI 5 % . LAMP 8RR F L HA @45

P 0 28R B RS B R L T 2003 4F T B 7%
W T I 2 B I R AS 0, Maruyama 481 1 7k
FFil LAMP 7 i 46 0 96 26 3R 55 oF 19 K I AT B4 5
Song %' F] LAMP 6 il 7 #% [ 1 J& Al i 18 12 22
Ph K 3% 7 B, LA ipaH L[N O H AR, 2 16 B2 4R
00y 8 cfu, §3  ATLE 2 h sE Ak H AT E W
B2 AE e AR R BT 5 7 W2 2 AR T
Yeh %1 D) eipl8 L[N 4 TARIC A L T BE A X
JFE B 7 4 T 1) LAMP £  J7 3 5 Savan 45 L)
W2 A (ethA) B3t 51 9 S T 3R 4 % 4k
P LAMP K90 77 3%, %] 4% 85 [ 6 5 % A f| [L
68 i 55 5 1 K I 6 9 S A () 38 i o
T BRAE T LAMP 45 54 46 00, 40 R 1 x 10°
CFU/mL;7E H A [ [ 855 5 1t K 1K, LAMP 7]
DA 3.8 x 107 CFU/mL 31 4l 72 78 4 14 5 i
X3 B3 2l 23 S rDNA %35 My s
TR Bl AR B Y PCR R I AR 25 R 461 gk
SE T AL Rl A AR AR 3 R K 7 D
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7 ) RS, 4 i IR B P AR R

B JJHEH W HE PCR 5

3 LAMP #6776 B9 22 31 1093

W Z # PCR #I Jido Ah, R LAMP £R ¢
ST 5 R R B ( Nocardia seriolae) ™™ bk 3%
¥ B ( Flavobacterium columnare ) """ %5 3% 5 & (1)

R 735 , AR Sk ok, RAUE W, #RJ2 PCR 35T
EEREA IO

LAMP 5 AR 35 A & i FES A, AN 5 2R 2% 1
XA BB SR AR A SRR AL AR E T KA S
S RIVEE IR PR SRS ) A A A 1 D A 1
Ko (HLAMP £ Rt A B 519 JR R4H, 1E2
LAMP X} F3: 55 &% 7F 2R R &, W 251 9
WHZ  G5H 5 4 0 B2 [R5 5 1 5 B I 2R 3F
Sty R i T LAMP 973 19 BH P S g 2 3
smear Fll— 641§ 43 T & A9 47, IF AR PCR HL 2
BLHAT , — B AR AR R SR R R 5 %5,
I RO AR A1) O T I 1) R S 5 5 A, LAMP £ R &)

NREAE 1 U ] B A I 2 A 3k 22 A TR

CE e
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Virulence genes and dulplex PCR and the LAMP methods for the
detection of pathogenic Edwardsiella tarda

ZHANG Xiaojun ", BAI Xuesong, BI Keran, YAN Binlun, QIN Lei, CHEN Li, XU Jing
(Key Laboratory of Oceanic Biotechnology of Jiangsu , College of Ocean ,Huaihai Institute of Technology,
Lianyungang 222005, China)

Abstract; Edwardsiella tarda is widely distributed in aquatic environments and can be pathogenic to a broad
range of hosts. It is currently one of the most important fish pathogens that affect the aquaculture industries
worldwide. Though the pathogenesis of E. farda is poorly understood for the present, previous studies have
shown that several factors may contribute to the virulent mechanisms of E. tarda. The adhesive properties
such as fimbrial protein precursor A ( fimA ) and fimbrial protein precursor B ( fimB ), glutamate
decarboxylase isozyme ( gadB ) , citrate lyase ligase ( citC ) were observed to be the virulence genes that
correlated with the mortality of infected fish. In this study,we investigated the prevalence distribution of the
four virulence-associated genes and that of E. tarda isolated from flounder( Paralichthys olivaceus) and turbot
( Scophthalmus maximus) ,and established the methods of dulplex PCR and LAMP that will detect E. tarda.
Four pairs of primers were designed according to the published nucleotide sequence of virulence genes
(fimA , fimB, gadB and citC) for screening the virulence genes of pathogenic E. tarda,and the methods of
dulplex PCR and LAMP that will detect E. rarda were established using fimA and gadB genes as molecular
marker. The results showed fimA , fimB, gadB and citC genes were detected simultaneously in 10 pathogenic
strains of pathogenic E. tarda,and 240,217,171 and 119 bp gene fragments from chromosomal DNA of E.
tarda could be amplified, and no positive reaction was detected in 4 other control strains;the PCR primers
designed by fimA and gadB genes could detect E. tarda at a level of as low as 3.0 x 10° CFU/mL using
dulplex PCR method ;the LAMP primers designed by fimA gene could detect E. tarda at a level of as low as
30 CFU/mL within 60 min under isothermal condition at 65 C using the LAMP detection system. The green
amplified products were observed directly by naked-eye in the reaction tube by addition of SYBR Green [ ,
and negative reaction ( no amplified bands and with orange color) was detected in 4 kinds of control
pathogenic bacteria, including V. anguillarum, V. harveyi, V. damsela and Aeromonas salmonicida. These
methods could be used as the rapid diagnosis of the disease caused by E. tarda in aquaculture.
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