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THE &R T F K E RV B EEELISA TR 757

WEM, FAF, H W, HEHE, H i

(P R K7 B2 BE T 5t 9% AU LA 5T s AR b 8 39 K U b AN b J5g 8 5 B e S 6 =, VI3 e

ME: WFHFARLAERAANNE, 4 RFEZARET NG S BIE; UikF
TEGAAE K — 0, F 40 RIgG-HRPE B A7 — 41, 2 5 T 5L 4 3R 7 8 7] B ELISA B 3%
R v o R R AL € kO BUR 5 — 89 SRt TR 4 Al 4 10° CFU/mLA 1 : 10 000;
AT Z B R E TR E N1 1000, F R E AN RGUE N E10° CFU. %7 AR 1L
FRARE. REFRHE, GERERE T MG A REE LK XM, LR
O T K 3£T72.02%; KX R BB R ERE TR T EEARGHERE. K
FEAREANE RN T 44420072013 F 5 F W F & BRI ERE, MERNE A
100%; st AT RSP ERTW3I0R T 4 & oy i 40 RS AT, AR I3 4 100%; 3 A
TRERBRATH0RFZ FEt M, FARARETHRIN, Moy fEERNE K0%, A
B TR R A 25%, REEY AT R A50%; KA ZHARTR LSRN K KM Z 4
B, MARSRNLTERGTET 8, ZHEMEA BT HREEHMS DI B LI

214081)

KEF RN T o RKE Ko
KA Z A&
FESES:S917.1; S942.5

JCF 4% BR i (Streptococcus agalactiae) X 44
BJi% £% BK % (Group B Streptococcus, GBS), #: 2% [
PHPEBRE , J2 AR A T2 AR 0 — Fh S 1R 3L
W, R LR 2 PR R R TR, W4 10
PR (Ta, Tb, T~IXH), RE5I%K KA
R B AR M (Oreochromis sp )T E H O
Wi KMFEME, GRUYF . PRI meE
PR, H 20094 7E 7 ] R 1 I RIS 28 4 K T
o Ja Y, JCFLEEER T O BN 6 F I B AR 7l
A R o T AER IO B9 I PR AE IR A
SR, S B IR BRI B 5 RN N
ok T IRME, LiEPR e S B HE4(O. niloticus)
R T FLEE BR A 18 PRI IS, BR T FEHHE
R 30 A LA A o R B 2T TR i 4 T S R IR Ab
WA A I R EEIR o R, g7 R . ARE
%) TG L4 3K TR PR AR DU B R, T H R R P

rFs HER: 2016-01-21 EEIBHE: 2016-06-14

TAEERRE; BRI FHARN

XRkARERRD: A

650 4 AR fry g 37 % TG LA BR B Y B 3R AR O
LMY, PCREZM /7 ¥k (W EPCRPY | —H
PCRP | HAPCREFEE NN ZIF R, FtH
REGSE R . PR PER, (B2 39050 5L R 2
w L B REE R Z RS, NS R
™o AH b 2T Tl K A 98 W B S 36y (ELISA) 7 1%
PRERI R AT . RBUE S . v EE MR, Sl
SRS I A o 289 DB ) R R R R &, A
AT EPAMEAE K BRI . 20 R 4R 45 T
FERWI2007—20104F M\ 7R LA I it R 45 b 55 H
1) 80 % 3E R PN 43 5 31 1 G 2L BE BR B 43 Tl
HRY N T atll; ZR0 555X 2007—20124F A
J7VE L )R TR R o S R A Y B
A a1 P 3 B 3R A5 Y 168k T LA BR T A7 B bk
B LIS R AT 00T, & B T alfl 7 A48 35 2 1M 35
A5 R 94.64% U BRI 2 A a5 T FLAE

BRIV PR A 2i MERHIESE DT IEARIINE 55 5 L I (2015TBFM27); BACAR P L H AR AR R B L T (CARS-49); PR

T fR At &
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1234 LB, 4% B R A IR0 FLHE BRI 09 (] B ELISA TR HAS I 77 vk 1907

BRE JERE Z PR R R A B AR, H Ik
B XFICFLAEER A 1 adfl 7 Y 4 57 (] 32 ELIS AP i
R 7 3 A I PR W AT 938 G . AR SE 56 LA
T AR IR T alli 7 £ JC LR BR B M PR, G REH
VO 22 G AR A5 5 AU I 2 e BEBUIR s LA 2 v B
PUAVE N —P0, FHiIgG-HRPYE N bR — 4T,
7 TCFLBE BR T Y ) 3 ELISA MRS AG I 1, KA
Bl PR o i b 2 W eh JC FL RS ER B Lk 1 B 3R
£ BEER A

[ V= RS WARE

1.1 SRR

S G FLBE BR 7 (40 5 LB110808-2)201 14F
SrEEE T VM IE 216 S rRNAGY T 25 5 i 5
(GenBank % 3¢ 5 : JQ990153), #% kL &
PCRFECSEN T all iR, RAFTFALKE
—70 °CHRARIR VKA o FH 52 SUSE 6 1Y 1 JK 5% R A7
(S. iniae)>K BT PHEIM, WK M B (deromonas
hydrophila) . R % 7% f84E TR (Edwardsiella tarda) il
% N E (Vibrio alginolyticus)H T KF AR E
N TR YR 0 19994F MR B Al B 7K 7=
L mE g SR P AR T S
BV R T IS BN LR s Y L FhiR
IgG-HRPEGHRHT 1A HAR i AL P Bl b 18 19 SF- T fR
IgG)I A Santa Cruz Biotechnology, Inc; 1] 7
B Sy TMBJIR VA WO H R AR A AR R e s0O A
FRA T EIEE T AR EE R
2357 & Thermo/2s 7] [ BCAB I £ o
1.2 THEIKE RS & FIRE

FPRAF T 70 ° COKFR 1) JC 7L BE BR TR H2 F il
DRBRARIE SR H T, THEIR28 °CHi#£18~24 h
J&, H L4000 r /min® .05 min, JH8.5 g/LICH
A FER KPR, A% B F-37 °C/K 324 h,
3 35 P 5 T AR A R R I T AR 5 4000 r/min
B05 min, 3 LU, FHZZ G R0k A
J&E 292 1x10° CFU/mLIY R B A R e BE B
13 REMABRH EMLEL

P 3 FE BB G 22 4, P2 U A B R
ZREST R, AR, RAERFRT d,
T3 VRN TSR g B B8 8 Ok S b B TR 58
AR S ICFLEERRE AR DIRGFLAL, N5k
e 9 IS 52 e 1) 5 JoFL AR BR G A (12 1)

RAEF, mE—weRE7ds, BEFCRIL,
BEAERLA IR 1+ 256004 b B n] FEER KR I o 1ML &
EIREE NS, 4000 r/min 2.0 W I
R A 1) 7 vk WO SR AT B 8 I B LY, AR B
P X R ALY o

I 37 20 £k >R A B 92 & R B 1 o B2 mL
Ao 38 137 1IN 45 2 i pH 7.419.0.01 mol/L# iR £h 2% b
W, K IVE R RS 5 FRIZ T A 4 mL A RN A R
B, B E4CCUKFFRE L h, RS
4 °C{K 14000 r/minZ.0> 15 min, FF FWEHK, DIIE
F12 mL 0.01 mol/LB R £ 5% IR 5 #f 5 vkt h i
T I T mL A RN A R i in R, R A R
F33%, B4CCKFAFRELh, BWIHREOIEDT
€, EREEAE2M , K UUER T 1 mL 0.0l mol/LE%
FRECZE w100 kul B UESS T4 °CE O
£, FH0.01 mol/L i W iR £k 2% Ml 75 /0 VR U R 8L
25 1% BaCl, F1 43 [ 57 & 50 8 W 2 JENH, FI
SO, G, Ik MEuE . [FIARE R J7 2 F B A AR
RS

1.4 ELISAFSEHIESN

ELISA# | i7f2 FHipH 9.61%0.05 mol/LA#
1% b 2% wh i B B U FLBE BRI L TR 5% B M o B
FLAN 2 O BRFL R A A o L A B e X e
LA A 100 pL AR TR, 25 D BRL A
100 uLI AL 95 2% vhil, 60 °CHEAR P HE4 h; AEAL
JIA300 uL PBSTZE M Ve 3K s AL BIIMA
200 uL 1% HYBSAEF A1, # 1 h, PBSTZ ik
VW3R ; LI A 100 pLis >4 7 B 14 BH 2k 1 v
FIBAME M , 37 °CHFE 1 h, PBSTZ il k%
3 BRALAINA AR e BE AR BE 100045 #9100 wL iy
FPiR1gG-HRPEGIRHLIK, 37 °CHFE 1 h,
PBSTZ: th i YE 3K 5 i £L I A AT 5 Y B 21 4
TMBJE YA 100 pL, 37 °CikE %% 20 min; 4
FLIA 50 uL 2 mol/L H,SO K 11 7 5 FH BEbR A6
A OD s, LA E 45

M X R IR RIE AR #
10° CFU/mL¥R JE ) AL #EER AL - 1021 ¢
10 000fH R 0 B B2 i B, 191> R FE L 4 211,
FFL100 pL, 60 °CHET, & PH M il v v
(1 :2000), FAEbR —HL/EL = 100086 B, AR 35 15 HH
FHEME . PIBE=EODsfE N 1.04 4, H
P/NAE[(FH P XT BEOD 50l —75 1 X B ODy50fH )/ (B
PEXT HEOD 5025 11X B OD g5 fEL) 15 K 1 70 B 7
BEFE N A B R
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G FERERBEG AT LILEEERE
P B Bl AR BE AL B, B B ol 37 R B
M543 914%1 < 5000, 1: 10000, 1 : 15000,
1:20000, 1:25000., 1: 3000077 2 51 H B,
BAL100 pL, &SRB EE24L s bR b AR AE
1 : 10007 B¢, R4 BEHA 5 7 el . £ PH M
M5 B OD 5o fHHEIT 1.0, P/NAE fie KR By
B Ih A RERE

S AR KRR A B
WW B 107 CFU/mL, i Jo #4715 e B =
10° CFU/mL, K Ifi 7% % B¢ B fe il TAEMR B, LA
FE e /N B BT R I R BE . DL A ODy sl 2 8
1.0, P/N{H =2 1K FHPE, A6 D0 BHMEA5 R+,
R B PEAR R = (R [l ) o

SR X R R 10°
CFU/mLI I JIKEEBR T . WE/K R . IR %
T AR TR I N DA B B AR AR, TC FLAE 3K A AR
SRR, I SR Bl W B, P/NIE =215
FHE A0 2 75 A 28 SR L o BH W S 5
H10° CFU/mLBY JC FL 4% BR T8 T8 T F0 9% 186 s S 1oL
Ba, ¥ BEE I AT : T000TF LA A5 L W B, &% F
R A F RN LA B ERE W, W5
F37 °CHLE 1 h, [R)AF REAS AT ] Ak 2 ) Bt T 3L
5 BR B P I R B M L A o x|, R AT
ELISAI & , I HBH W RP=(N-T)/N, i,
RPN BH WK (%) ; NA A 2 4L BEH M 13 19
ODysofE, TN JCFLBEER B B RO AL 2R 11 FH 4 1l
) ODys1H o

FAMEE 3R ILEEER B PR e ol
TARMRBEERE, s RS R, fEELISA
R, AR SFL , A FL Y ODysofE T35
BJOD 5ol 5 475 E 22 (SD),  HETT T80 Al P 28 5=
RE(CV), [FIFDIC L BE R B PL IR e il TAE VR
BB, B ILTE R Bl W R BE . fEELISAKS
W, FEBELSHe AR 1 8 A LRI e, A AR
8FL, ARHEOD5ofE 1T LATT A AR [R]85+ R 4K
CV(%)=SD/X=x100, ., CVAHZEREZEE, SDH
P2, XHODys00

15 lim PR E AR

$2007—20 134 E X 4k £ 7= XU LR
AARETCFLBEER T M -70 COKFRIRH , & OH 5 43
FEFP T IO RO ARG R T, FREIR28 °CHl%
37 18~24 hJi, B L4000 r/min5.[>5 min, FF -

http://www.scxuebao.cn

HW, FH8.5 g/LICH A B ER K Ve 2K, A
1% F B T-37 °«CK 1% 24 h, 4000 r/min5.[»5 min,
7 EiEW, FpH 9.6/%10.05 mol/LEk FR£: 2% wh il #
FEZ10° CFU/mMLAE R fe kil g b it . A 19
() 42 ELTS A ) 75 6 XoF o Do 17 164 7 A o B Ji
i B FE A AT, 45 RO

1.6 AT RRELIGHE M

e RE ek MBS KL
AR AT IR R R AL T, BIECI0 R (&R e B W
il . FFAIR, FRELS0~150 mgZl4150.01
mol/L pH 7.4/ LHEPBS(4 mLYR &, HAiTX4
KAV K G, HBEIR AW A 3T °CKi
R34 °CF4000 r/mings.[>5 min, HL I
W HBCAIRH & F A7 8 o & kil . AR R
RO B TR BB JE K . RIS R 100 pg/mL, A
FLHC100 pLE AT ALY, 4% RR O BE 1Y) B il A R kA T
ELISAKGI o AEASBE 3N FATHL . I AE Y
W FAE=FA VAR A F- ¥ ODfE+(3%SD).

A TR Fe A S 6 A ) 1490 2 14 it 5 Oy
(58.5+5.2) gy e % W HE 0 1A R AE 3 FRFH AR Y,
T30, BRIEFHRME. oK, KA G241)
°C, ¥ih5 3758 LA T FLAEER B 24 2.14x107 CFU/mL
M s g e % Bkt , EH RS 0.3 mL/E,
X HEZH 102 19 9 S5 R R Y 8.5 g/LIC TR AE B /K
N T2 dJg RITFET-H N T70%, 4 HIREE30E
FET- B AR, LA M 20 R AE TS AR 1A A ik
JERBLH 2L, AT RS LA K G # AT I &2
TR AL 3, SRS BEAT RO A%, 4R MR
V1Y f 38 45 E AT ELISAK I, ODysoff K T ilfe
S L= el E Sy R ER

2 4k

21 THAEKENREMER &

FH B PG 2% fe il £ TG 2L 8 2K A 1Y G0 % IV
DA S AL AR 358 2 5 T 52 i T R sk p . R BTG EL
HEBER TR A MR AT B e R, e 4k m 2 A 1Y
FURRAN T35 1 256000 |, B I HT I3 44k
Jei VA ELISAKE I 1) — e

2.2 ELISA# N /5 EmFREWL

PR FIE QAR HE X HUEAEARR
i R A L0 243 P9 BE P 10 375 A0 8 L7 B9 OD s
HR 1w, T HRAEEL : 1005 B,



12 PUERHK, 4. Bk 0 FLEEER R 0 (8] 22 ELIS AP A6 I 7 ik 1909

®1 NRREQHRENTHE
Tab.1 Determination of the optimum antigen

concentration

BUSFRE B /(CFU/ML)  BHYEIMEOD,sy BT IS OD,sg

antigen concentration positive sera ODys, negative sera ODys, PIN
10® 1.754 0.150 17.126
107 1.560 0.113 24.152
10° 0.900 0.079 29.293
10° 0.234 0.074 7.667
10* 0.094 0.087 1.176

OD s, fH e #2308 100, PINE e K $929.293., Fir LA
P s S A B R B2 A10° CFU/mL.

oI5 A SR E A AR R 60 M G RE LY
M BEZ 10 00045, ODysofE fic 4535 1.0/, P/NTE
WK, H68.214. JIT Lh G Il 1 foc 3 i 6 1 o
15 10 000(F2),

*2 RENEREHRBENHE

Tab.2 Determination of the optimum antisera

concentration

M5 R EE FHA4: 135 ODys0 BIPEMODssy
sera concentration positive sera ODys,  negative sera ODys,
5000x 1.025 0.061 78.080
10 000x 1.005 0.064 68.214
15 000x 0.930 0.065 55.031
20 000x 0.878 0.068 42.538
25 000x 0.890 0.064 54.290
30 000x 0.758 0.060 67.476
So ot F B AR I R Y

MLYE (12 10 000 V/V)yke 4t it i R (R3). T
B N10* CFU/mLIFED AT 6 i, B4 fL10°
CFU,

R RIC A s A& S - TR AKBE BR
W, BEAKARME . BT . I
5P o FLAE R T 22 X W AE L, &
T BEBR A xR, 45 53 BoR A L aE Bk
PSS S vy 5 P, LA TR 2 B PE (FR4)

REL Wy 52 55 - 0 FL A% BR TR b 325 A% P 17
Bl 5 R B JE OB, ODysofH M B FFE, B
eI B K5 1 R 28 00 3L B BR A AL B 1Y BH
I 375 Bt o5 B B2 () 35 0 R R 92 1% o BH BT R 85
Al 3K72.02%(5),

TAMEE RN EFRB(CVYEHN1.687%,

®3 GLERMBEHBMEIEER
Tab.3 The result of antisera sensitivity
FHPEILIEOD 450 FAEMLIFOD 450

PUEIR 5 /(CFU/mL)

" rati positive sera negative sera PIN +/-

antigen concentration

£ ODys0 ODys0
107 1.300 0.069 69.389 +
10° 0.676 0.058 96.154 +
10° 0.167 0.053 77333 +
10° 0.076 0.056 5444  +
10° 0.061 0.064 0.760 -
10° 0.056 0.062 0.409 -

e+ RAE R E, — RS Y, TR
Notes: +. positive result, — negative result, the same below
F4 REMBEZLXIEER
Tab.4 The result of antisera cross test

EN BAPEMEOD,sy  MIPEIIEOD,s

P/IN +/—
antigen positive sera ODy5, negative sera ODys

T
L BEHRE 1.078 0.084 30235 +
S. agalactiae
IR Bk 0.072 0.067 1319 -
S. iniae
WK B B

FK R L 0.068 0.061 1591 -
A.hydrophila

R g
IR 0.063 0.064 0929 -
E. tarda
LA 0.062 0.062 0958 -

V. alginolyticus

x5 REMBHEESKELER

Tab.5 The result of antisera inhibition test

e 1 FELWT o REL T i RELIBT /%
dilution post-inhibition pre-inhibition inhibition rate
1000x 1.179 1.389 15.12
2000x 1.122 1.351 16.96
4000% 0.978 1.231 20.56
8000x 0.768 1.109 30.76
16 000x 0.604 1.109 45.58
32 000x 0.396 0.918 56.92
64 000x 0.239 0.694 65.61
128 000x 0.145 0.517 72.02
256 000x 0.104 0.328 68.24

SD=0.019, ODyso FHIMH M 1.164, Bl 28 57 R %
(CV)H H3.7%, SD=0.038, OD,s, F¥I1H K
1.037, AR PI7AE S RBORIAR E1 25 5 R A5/ N 10%.

2.3 R E RN
XF2007—20134F A FE [ & JF 1 32 7= X 4R

http://www.scxuebao.cn
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Ko 20 %

() 44k TCFLBEER B (4 API 20 Strep8 %€ )i/E4FELISA

PR A

24 A

JIT A7 44k % I 1 )5 JC 7L 5% BR E ELISA
RrNZE R s B FEPE(RRE), AHXAF 5

T RESESLRE 4 mm A

Z1100%,

A, B A . B, 12 10 0007 B
— PN 5 ATELISASE S o i I Bk 0.291,
JH B I FH R 0.226, MGG FHE 4 0.503(K 7).

AN TR S AF o 69 40 XN TR AT 5
30 % HE fa i) ik 4 ZUHE AT A, BH A R

16 FAB 64 # 52 L0 AR HL B APERE  100%; XA TG AU T 1202 2 A5 £ 9 i |
# 6 FTiE&RTAFEIKEELISARIESG N ZE R
Tab. 6 Detection of S. agalactiae isolated from the infected tilapia by ELISA
75 T g TAEH R PIN R || P B A 2 KA R PIN EES
no. bacteria no. collection sites result no. bacteria no. collection sites result
1 HN090816-1 v 6.52 + 23 BHC110810-2 i 13.55 +
2 HN090816-2 i) 6.21 + 24 BHC110810-3 i 7.88 +
3 LG100621-1 bEaea] 3771 + 25 BHX110810-1 i 10.69 +
4 LG100621-3 i) 5.07 + 26 BHX110810-2 i 5.24 +
5 LG100621-4 biie) 4.18 + 27 BHX110810-3 i 20.41 +
6 LG100621-5 i) 4.98 + 28 GX1201 i 15.01 +
7 HN20 biie) 8.21 + 29 GX1202 i 5.88 +
8 HN1201 biie) 9.30 + 30 GX1203 i 11.56 +
9 HN1202 i) 5.97 + 31 GX1204 i 10.44 +
10 HN1203 i) 6.52 + 32 GD35 I3 12.66 +
11 HN1204 i) 3.22 + 33 GD36 I3 17.97 +
12 HN1205 i) 438 + 34 GD37 I3 10.50 +
13 HN1206 i) 7.82 + 35 GD45 I3 433 +
14 HN1207 g 11.90 + 36 GD51 IS 8.83 +
15 HN1208 g 18.69 + 37 GDI1301 IS 23.54 +
16 HN1209 i) 6.74 + 38 GDI1302 I3 15.87 +
17 LB110808-2 i 5.51 + 39 GDI1303 I3 69.63 +
18 YF110808-1 i 21.88 + 40 GD1304 I3 8.46 +
19 YF110808-2 i 18.31 + 41 GDI1305 I3 53.89 +
20 YF110808-3 i 4.03 + 42 FJO701 Tk 10.01 +
21 YF110808-4 i 28.31 + 43 FJ1001 Tk 53.47 +
22 BHC110810-1 i 18.64 + 44 FJ1101 Hag 75.08 +
®7IEFEHOGHE JHF A 4L T A, 2L B A g
Tab.7_Determination of the cutoff 0%, JFF i FH Pk R S5 Sy 25% , IR Ay B4 ) 3¢
FE b i JHF i
samples brain liver spleen 5(7 5 0%(%\:2 8)o
F3591H average 0.132 0.143 0.369
Pz SD 0.053 0.028 0.045 3 WL i/'f\‘
SEHEARTAEZE mean£SD  0.132+0.053 0.143+0.028 0.369+0.045 B A £ A BR 0 S ph 0 L A R 1 R R
Il S cutoff 0.291 0.226 0.503

http://www.scxuebao.cn
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xR 8 ALREEHREEN

Tab.8 The detection of artificial infection sample

aneEisid KAbT DR
LioRIIEEP dead tilapia living tilapia
detection result i} i JH iR
brain brain liver  spleen
oA i K e 30 20 20 20
samples number
I 30 0 5 10
number of positive samples
BHPEAS I 4 /% 100 0 25 50

rate of positive samples

200845 LLHIT LA R HEBR 16 4 2 200 J5UA , 200945
VUG DAL B BR A R 2 o MUY % TG FL 5% 3K H R
SEAR MR8k BE L BRERSEt, MR L A,
WV R, FEAR P TR aomlie, (AR AN
ARECBES L, A BE S B TR 5] R i
i S5 ABATY SR AT — BEAF T Y 2R =2 I B 1 3R R JR
Gl fuff #0132 B RH BL AR Il PR RE AR, v K 1%
BREA, #% CFLERE (Lactococcus garviae), 10 K1
W ER W (Vagococcus salmoninarum)F 1% BR
(Enterococcus sp.)%"", HIL, @ PE .
1R JE R ARG I 7 v, TR T S S O T,
FIXF T 24, SR 2 R e BRI I OCHE

To FLAE K TR A6 W 7 vk S A DL TR B AR
o E- S EOR S Rl 7 s e o 7 K==% 8 D RPN
FG ARG I J5 vk o A% GE R T 7 1ok 2 K s D T
oy, R IR Al Ak R 6 H AR A A R AR R AT
Br, ZorE g . TAEE R, FIFH— L5 i
A7 & 4N API 20 Strep. Strep B OIAR 4t %, 1]
DAXT TG FL Ak 2K A AT P 20, (HAT AR O 4R
Wiy . B MAR S E M R, KA
HAR B & — i e A i £ 51
W) 2 R 1 T O s D TR 1 PR A DN 4 1 T
RAF IR /o R AR 3 TC FLAE 2K R 4 R R
J¥ 5 B3 W EPCRE I = HPCRY, i
PCR' | SZA}E #PCR"™ Jrik Ll KA &R/
HHEARLAMP) I B TE E NS E &) 2
fe, HEA RS . Feserkom . Db %
P, AEJE 2% DA RO N B B 52 56 1 g ok
5. ELISATE A% M 2ELISAYL . WALIAIE. L ELISA
L MBE S ELISAYL S, 0 2 W T T 7K 7= 9 Ji el
P BRI, AN 4 2 B (Haliotis discus hannai)
A9 9¢ Y6 AR 0 T (Pseudomonas fluorescens)'™, K
A (Larimichthys crocea) 7 N E """, FLYE
X UF (Litopenaeus vannamei) W) 8l ¥ LK & (V.

parahaemolyticus)'"®, KZZWE(Scophthalmus
maximus) 1) IR 2% 7% fE 46 b VRl #3 (Acipenser
schrenckii) i) Vg 7K < PRI I PO AT HESE P BE
SUELIS AT A I S0 M v /K SR MU B, BH P A
FN90.3%, HMaerkHPCRYE . 16S rRNA PCRE:
FEE R0 N91.6%181.9% ., Nishiki%F P24t % 45
FLEEER T (S. dysgalactiae) 7% 1 5 % 5 1 (Sd-Sip) &
SE T WA I O ELISAKEIN J7 i, S50 3¢ B X
— AW T B, R HE P S T TR FLEEER
PR ORUHL AR & 0 ELTS ARG I 7 i, KD 2 5 Sy
0.85x10° CFU/mL, [ FH 4554 5 W PCRAG I 25
e, FERAF S HH9833%, HUCHHiIAR I ELISA
2 R ARE AN T $EELISA; (A5 # S
% A 40 0 L 5% BR 1 ] 422 ELIS A VL A6 I FRAY Ay 45 AL
10° CFU, MY T10* CFUmMLINE K E, & T
XL IE 0 ELISATE R TN 1 1) R A8 . T s A5
FH 2R ELIS AT 2% M S AG: I O 22 6 240 1 1 i 4
W ISR P95 DT, % B R FE ELISA Ty i HA 4%
Y R, EXTR e g i TR T MG
B HTAR Y ORI BT, Z AR R T R
B, AT EAEH T E , A4 ELISA T ¥ BOAR 4R
VEMC AT 58, 5 R AW S T AW, (A2 FE 5
TEMBE —EW R, bR BRI
TN S A W R A 25 . AR AE SRR R AL T
5 RS RGE BT R RS R T, KR
PR T TR Y R B o A SCSIE I R S U S 6 2
BRI KEERRE . KR RE . BREE
i A T A 2SR UL B0 TR G 28 SR N, A
WXL ER B A R R, RUZTEEA
B R S . T B ML WoR AR N AR R R
BORMAR 0] 45 5 BB/ T 10%, R kR
MMEE MR, A, Af B ad s K
UE W B, HREZELISA TS vA R I /R
ROR R AF, R 07 % T H 53 55 2l 4k 40 18 Bt
JE T b 20 20T A PR BRI, SE Rk T %
G560 T 5 R R AR e o 5 T R 06 D A 0
R FR BRI . A5 S2 PR TR oo AR 4 52 B 4% 1 1k
PR3 Y AYELISAKS I %
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Indirect enzyme-linked immunosorbent assay (ELISA) for rapid detection of
Streptococcus agalactiae isolated from tilapia

ZHU Jinglin, LIDayu, XIAO Wei, ZOU Zhiying, YANG Hong"

(Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization,
Ministry of Agriculture Freshwater Fisheries Research Center,
Chinese Academy of Fishery Sciences, Wuxi 214081, China)

Abstract: A bacterium LB110808-2 was isolated from the spleen of a moribund tilapia in August 2011 in Guangxi
Province, and identified as Streptococcus agalactiae by 16 S rRNA gene. The antisera against strain LB110808-2
were obtained from the New Zealand white rabbit. The titer of the polyclonal antibody was 1  2560. This
polyclonal antibody was used as primary antibody in indirect enzyme-linked immunosorbent assay (ELISA). The
goat anti-rabbit IgG-HRP was used as secondary antibody. The indirect ELISA method of rapid detection of S.
agalactiae was developed. The basic procedure of the indirect ELISA was as follows: S. agalactiae antigen was
diluted with 0.05 mol/L Carbonate buffer (pH 9.6) and 100 pL diluted antigen was added to each well of the 96
well plate, followed by drying out at 60 °C. The plate was washed three times with 300 uL. of PBST (PBS+0.2%
Tween 20) buffer, and 300 pL of 1% BSA blocking buffer (1% Albumin from bovine serum in PBST) was added
to each well and the plate was incubated at 37 °C for | h. Subsequently, the plate was washed three times with
PBST buffer, and each well was added with diluted positive serum or negative serum before incubating the plate at
37 °C for | h. Each well of the plate was added with goat anti-rabbit IgG-HRP after the plate was washed with
PBST buffer three times. The plate was then incubated at 37 °C for 1 h, and was washed three times with PBST
buffer. Each well was added 100 pL single-component TMB soluble substrate solution. The plate was then
incubated at 37 °C for 20 min in dark place. The reaction was terminated with 50 pL 2 mol/L H,SO,. The value of
ODyso was determined by the ELISA reader.

The optimum coated concentration of the antigen was determined to be 10° CFU/mL using chessboard titration
method. The optimum antiserum concentrations of the primary antibody and the enzyme linked secondary
antibody were determined to be 1 : 10 000 and 1 © 1000, respectively. The sensitivity of the serum was tested, and
the sensitivity of S. agalactiae that can be detected was 10° CFU. Cross reactions of the antiserum with the strains
of other common aquatic pathogenic bacteria were detected, and all the results were negative. Inhibition rate was
72.02% in inhibition test. The cross assay and the inhibition assay indicated that this method had high specificity.
The method was optimized and standardized to detect the infected S. agalactiae isolated from the diseased tilapia
from 2007 to 2013. All the 44 bacterial strains tested were positive, with a 100% positive detection rate. Next, we
conducted the test of artificial infection using the S. agalactiae. Seventy percent of the fish were dead. Among the
dead fish, 30 samples were detected from the brain tissue, and the positive detection rate was 100%. Among the
live fish, 20 samples were detected from the brain, liver and spleen. None was positive from the brain tissue, but
the liver and spleen were detected as positive, accounting for 25% and 50%, respectively. These results indicated
that this assay can be used to detect not only the dead fish, but also the carrier. Thus, the established indirect
ELISA method is very important for rapid and accurate diagnosis of tilapia infected by S. agalactiae at the early
stage.

Key words: Oreochromis sp.; Streptococcus agalactiae; enzyme-linked immunosorbent assay (ELISA); detection
at the early stage
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