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Edvardsiellosist= F2 &8 402 B, 7130 AA 420 &2 7
AT ~ 9¥)oll F2 WAt T B FRE oY T YAl
weitel] whel dF 242 Aeirt EHol AAd AAIglo] WM Udsty 1
AZgel ©f FAFoAR e A¥elth. Y oAz oyt
edvardsiellosis& XU of2] ofF AW WA ofo] ot It gL ¥
oje] g7 F4 B F FHel sl PP S ALIAM 7|2 AulF A
ZZE& AR 7183 A8 AP S FEsHA AlE8 AU BS
Wz 2= A wi2]E g3l gz og Py JUAdFE BN F A9
7 BT A AAE AX JAEE FFTEEA D20 diRSIAE
7o of Aol A3 dig¥ 4 ok tEoA o]
Edwardsiella tardaoll 2J3} Ziojelx o] Euzle ojH3t oajs} 3=y
Hddel 713 A2k U ¥ 4 dE AV 2AFoE =AM A Yo}
NeHog oo olg 7IELE StAYU UAE /AU g Ate] FAojgt
&3t glo o] HEAA ol uldoe] A B3l 238 UEE FE
B FF dovlz glrh. 2ES A feiiel FAAAleA 1 1A
3] sl Q= AP Yol wisty 3 A §o] JHe¥ by spuzt
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AABER gle 55 A A S 558 A7t g oA 2ot ks
AANG 5 ole AY Ee HBY Beld] o2 UAAA olF Bu3} 4
2 4 e A7 slojol ¥ Foln volrtM= Hal -ejitele] whds]e]
9l Edwardsiella tardax oE ¥ 542 YA o] iyt g 2

Aol oiyt 4 22 71E FRY YYYx Y£HOZT o]Ffo] Hof

m. A7HYUHE U B

HZ AA 439 2dx Fopy @A) Ut tEo] ofFAY vt}
AE B9l JAxo] A_E e dle] uwWol ARgEelx|d ELISA
(Enzyme-Linked Immunoassay), FIA(Fluorescence-Immuncassay) 2|3l RIA
(Radio-lmmunoassay)d 52 22 o8 Hxte] Ho YA YA 7]Y5o] o
¥ Ao weol A8 HI olen Hzl fUldME oy Althy zFe
U gho] ol2|3t W YA Ak AF W sfde] kst k. 2
i ol WHUES o3 5 Pult AEAHA A4 7ol Wesinz
B Ee AR Puinkg S APHA ofF AW UAAl Y FHL3517]6
v W oj3&ol uwhEr} melAd oYt ol TS sjddsie AEHS EE
ARojME A43tn AtsiAl AHg 8 4= e 228 71EE S8 Ay
o] o] AlF3] aFEe] xR ek 2 W A Y YA
B Ay F maF5 Aesie] Az HAE 9 AHolme YA P
TH 23 YA 2 24 5 A7z @R FLgshed of8gol
Ui Og 323 AL £4802 AAso] At Alofelut Aol A ¢l
The Zojch. olajat Aol Falgel FAsH: £50l LES87/1Y S 793}



Hdo] H Zojrt. 2N &3 ELISA 7]&-2 Haj A4gs] AAFof
AR FFEeEr I AEI U 10 ng/ml 27| FF st Ao ¢
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ELISA Aol W 222 ©AME A3 F4do] "asie dutele] s
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8 A2 7hsstn HEMATEdE 2 24 gozizsla A4S a3
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SUMMARY

Optimization and standardization of solid phase enzyme immunoassay
were done for the diagnosis of edwardsiellosis in fish., The analyzed
immobilization of antibody with peroxidase saturation method showed the
optimized result by using partially purified 50ug/ml of rabbit anti E.
tarda Edk-2 antibody in sodium bicarbonate buffer for overnight
incubation to cover the surface of polystyrene beads. As the blocking
agent, 2% BSA was more effective compared with gelatin and skim miik.
The addition of 3% PEG6000 in the diluent of biotin conjugated antibody
resulted in some enhancing effects for the reaction of biotin conjugated
antibody with bound antigen on bead, Optimized immunoreaction was
observed in the treatment of 50ug/ml of biotin conjugated antibody
followed extravidin-peroxidase diluted 1:2000 in PBS, The detectable
concentrations of the this method were 1X10°ells/ml and 5X10°ells/ml
expressed as the source of antigen amount for EDTA extraction and heat
extraction, respectively, Cross reactivity test were carried out against
antigens of other fish pathogens such as V. anguillarum LS-174, A.
salmonicida MT004, A. hydrophila ATCC7966, Y. ruckeri 11-4, Pseudomonas
sp. and Streptococcus sp. NG8206. None of these fish pathogens caused a
positive reaction. However high cross-reaction was observed against E,
tarda isolated from flounder in aquatic farms of Korea. By using a PBS
buffer containing a 0.1% diethylene glycol monopentyl ether as a
homogenized tissue diluent, the enhanced reaction between antigen and

antibody was observed for the detection of heat extracted antigens in



organs of fish. The detection limits of antigen in different tissues of
different species of fish such as liver, kidney, and spleen of tilapia
and flounder were analyzed and appeared to be 5x10°cells/ml and not
depended upon the kinds of tissue on species of fish. Immobilized beads
with rabbit antibody were more stable in PBS at 4T compared to air
dried once and can be used for the detection of E. tarda infection in
liver tissue of flounder even after 4 weeks preservation in PBS,
Consequently, the modified ELISA was specific , and it offers a rapid
and sensitive means of diagnosis for edwardsiellosis quantitatively

during outbreaks in field without special instruments.
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Edwardsiellosis& Zi%lsl7] 91 H9¥y 2t kitE 233, 333519
t}. Peroxidase XMoo 2J%t immonilization EAjofjA] &2 AAR E
tarda Edk-20] th3t E7] 38 AL sodiun bicarbonate {3-8Yoll 50ug/ml
52 3235} overnight ¥H-&AlA FUEW polystyrene bead EHE] 33
immobilizationo] 2|23} ®}gic}. blocking® 2 2% BSA7} gelatinZ} skim
milkRCch= #2}3o]gl3, PEG6000-S FX|3} 3 2ol 3% HIt AREA|
biotin ¥X|3} YAt ¥AZEe] Aol Fstadrh 50ug/ml biotin EA3} ¥
Ao} 1:20002.8 3 MH extravidin-peroxidased 2}|2 Az|stgdul 23 el
Wg-g vehigich EDTA 2 BUL 1X10°cells/nl, & $& PdoMES
x10°cells/nl®] T} AZVAE vehiglen, Fol the oMz K
anguillarum 15-174, A. hydrophila ATCCT966, Y. ruckeri 11-4, A.
salmonicida MT004, Pseudomonas sp. %} Streptococcus sp. 8= ¥Hg8}x] ¢}
+ specificity® BojFglenm, Y2 Hol2Ry Lel¥t =Y £ tardad}
£ ¥2 22hES Jehidch 23U YPZHEA] diethylene  glycol
monopentyl etherZ 0.1% A715l Ao za 3k, 3aje] ukgo] £}
stech. 2% $x7 e 23 d 32 ¥4 A= sdstden Yey
obeb Yzlel z, A%, R 2y AP HAVAE 5x10°cell/nl 2 FY3}
dch. 7] ¥AE immobilizationA| bead: WX AlefollA RApsh= A
Hrl pBS €389 Uollq Bt o] o ¢y ojm, PBS UFZol B
#31& o beado immobilization® A2} activityZ} 4F3E FRIHA
th Aol AR E tarda’t AAE dAQ RS ARRSlY] 2 WHL
E UG shsstdch. meby & Aol AAY AP g4 dFolA
edwardsiellosisol] A3l WHojg) 2o YE % 3G Y A3 @ 5+ AU
€ AT Ak kit2A AEE 5 g Rojrh
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0|5 edwarsiellosis®| XIC kit 744t

A1 4

2o et Aol ol ity FUE R IUE FHo] 4
ol wiet @A of Fofl tieyt Ago] YA o] YAkl A3}, FA
stet 53 B2 & &S AR otk old ofF AW FollA E tardalt
Ql¢l edwardsiellosists 40| &2 AA(7~9¥)oj] F=2 WFsiA|L 2
B 2 g o] &3 72 gAo] Uuiyle] e} 2| FE A3} BAGle] @

Z o] sl 2 wE sl 9 FPolch Japanese eelofA

e

>

edwardsiellosis®] ‘'WAlo] ¥ 31(Wakabayashi, 1973)€ o]2}&  chinook
salmon(Amandi et al., 1982), ®e}u]ol(Kubota et al., 1981),
mullet(Kusuda et al., 1976) ®Joj(Sae-Dui et al., 1984), xphd ojj7](Meyer
and Bullock, 1973), crimson sea bream(Kusuda et al., 1977), 2|3 YA
(Nagatsugawa, 1983) 5 ®fol I 3jatoie] o ojFold FHLAstA U
Hrin ¢l glon], UM FAoTE B i HF v, ¢z
e, NN Z3} w3, ¥E Pelo 2¥, 2ea B AR, wF, 223 o}
7imjell 2t AN AW Py Fog djAdrHKubota et al., 1981).
O3, edwardsiellosis& Xt offol WPsh= RE APES &l
ghe Y 372 SAG o] B 7iTel &2 ARES UehZE A
o] A&3] o] Foj2]x] ghrhd dY Y SHUE 2eYsirlx ik AP
TR A4 TS Al-eE FARTHE Ag, FYY FAcie] s ofo} 3}
td, A27E Z2YS vieR Hol dF FHoY Uf £74& B3
4 AsiAL dn)3E BT LA A7, AE Aol "ol UUA
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o Ba] F B3y 22} AAE AAISHAU CPE 33 §2= {3y Adsidd
2Bg iy 2 HARRS Uehlie of MY Aoz A}
Laigict. mebd A&sian AU Ak sldel eFsolA st oS
Cavh - wAlel Sold AU uiwesy we ¥ANY AEY
ELISA(Enzyme-Lnked  Imunoassay), FIA(Fluorescence-Ilmunoassay), RIA
(Radio-Immunoassay), heamagglutination assay, coagglutination test, 1]
3 immunoblot assay 5 Z-& Pyolch AMIA ZAFelAe AHEYHA
714 olu] opgel gl AojN de] Mgt glonm ofo iyt WS X
35 glojgitHKawahara & Kusuda, 1986: Hsu & Leong, 1985: Kimura &
Yoshimizu, 1984: Burreson & Fritzell, 1986: Woo & Matthews, 1987). &
3], o5 WY & ELISAE: IFFoln A%, FY, FAHow, WL F2
sampled ¥7Wol] Aty £ A3 HEPA EY of¢ YolA o &2 7183
4, MZd 223 blolag Ay Fxle] de] AREFHR gdrh. 2|3
Diplostomum spathaceum(Whyte et al., 1987), Anguillicola crassus(Hoglund
& Pilstrom, 1994), Amyloodinium ocellatum(Smith et al., 1992),
Telogaster opisthorchi(McArthur & Segupta, 1982) 12|31 Cryptobia
salmositica Katz(Jones & Woo, 1987; Sitja-bobadilla & Woo, 1994) T3}
B2 N85 A3 oy ¥A A, AFd AEY Axte oAM=
Renibacterium salmoninarum(Hus & Bowser, 1991: Pascho & Mulcahy, 1987:
Yolkenm 1982), Aeromonas salmonicida(Adams & Kim, 1990: Austin et al.,
1986; Smith, 1981), Flavobacterium branchiophilum(MacPhee et al., 1995),
Yersinia ruckeri(Olesen, 1991: Munel, 1985), 1283 Vibrio(Song et al.,
1992) Soll wiyt A - A H4ZE, ela vlolyad AW ojME
IPN(Rodak et al., 1988), IHN(Medina et al., 1992), VHS(Way & Dixon,

1988), SVC(Rodak et al., 1993), EHNV(Whitington et al., 1994) 1ejiL
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rhabdovirus(Dixon & Hill, 1984)¢] 3 - A FEol o|27|74x] 7o B

£ off Ay Actoll slojA FP43A AMEEo] el

agjy ELISAE A3 A §F PulE e Eshe HEAAY 71l
o ihgo g ARtEe] ol Aot AFe] A glemE g AR
A Ay AYE Adsrlole W ofgFo] wEch oA VY &2 A
A& A3 AN e AR §F BuE UL kA Ue FEA
22 of AEE EMY 4 A& kit Axhio] Wasigct wepy 71&
o] ELISAY-S ¥AolMx Heslo] AR 4 Sl& kitHd Achioes sy
S AT A2 PPdo= WA, YAE coatingAlF]& solid phase2H AHE-3}
710 £ 96 well microtiter plate Thilo] Xr} ZbHSHA AR2Y 4 4
REZY tAE Y Ax7} dden g HAAx readerZ] 2 YojA XY
Hog EA4sH= Zlo] ofuel solid phase ApA|2] M2 FHA 24

1 371 StdTh A A8 1S APE T3] R shARte R F4A]
AM U A AP S Addshed AU 4 e Yol tislA B
A7t 3ol gtk ol FIT WP &Y Rl 3 AW AFE
Aztieg zZighs] mithy £ o Axhyo] M Austin 5(1986)2

fr

plastic stick(knives, cooktail stirrers, tongue depressor)g ARE3}S
enteric redmouth®} furunculosis& Zgtsh=t] ZR3F v} Yoo, Sakai F
(1987)-2 Renibacterium salmoninarumn 7}&ol nitrocellulose membranes 3}

& 23 A9 solid phase2 AME3lIL membrane 2pAl2] M7z WS 33}
o] gt v} 9lom, nylon pegs(dipstick)2® IPNG Z¢Igt David &
(1994)¢] .37} glaict.

U]"‘I“" 2271 E 3F AEE ALY £ UG A E VA kit o]
220 2= 0 WEe 239 u gom FujoAl ofy ELisagel of
% A7t diEEle] oA gdomg E AP HAHYPUA o]ES I
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off WAsIA A7 1% WHO R edwardsiellosisF dh}e] model & 3}
o ¥t} 7123 FRet MEL & Aol diyt B4E A=At WA
E A¥oj|A]= 96 well polystyrene microtiter plate Tj4lo] Matsubara %
(1985)0] olF A FHPS st A& vl QU3 Freed 5(1982)%
Morissette 5(1991)c] 24lZo 9l Stahylococcal enterotoxins-& 7 &3}
tdl A8 ¥} Sl polystyrene beadE olF HE AlFe ¥ AEE Y
solid phase® AFZ3}5l insoluble 7] A 2]slo] bead x[N|2] Mz HIE
S538le] 54 Au|glo] Rt} ZHHSIA edwardsiellosisE A THstzz} 14
t}. 2|3 polyclonal E7] 38 S solid phased] A A|7| 3PS kg
Al7) %] biotin ¥XA|3} FAS AMLSlA Y-S captuerdh= sandwichj 2. &
Holo] Eaishe Al P Rch U7 W Mol 4 ol 23
of & VLS Y HAEstax At o] WY hgE uRESE ¥4
27171 13l 4 38 Al £ RS FolAM dARY Ut kitE
A3, FEsIAoH ThE o MF e RAPHEE FMA specificityE
Brrsta, b2 "AYe] £zt B 389 7Hed S dotiy] sl &
A A3 Pol2 e el o #7528 aaptg APS AdAjstged,
Aoz dY Pol§ 2 Yy AtPyes cisiych
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preparation of rabbit anti serum — preparation of FKC

biotinylation of Ab

preparation of EDTA and

optimization of procedure -
heat extracted Ag

sensitivity test against
EDTA and heat extracted Ag

cross-reaction test

]
sensitivity test preparation of
against heat exracted Ag - heat exracted Ag
with tissue homogenate with tissue homogenate
]
application on field

Fig. 1. Flow chart of overall experiments,
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A 24, A 2 Yy

1. 48%
Edwardsiella tarda Edk-2, Vibrio anguillarum L1S-174, Aeromonas

salmonicida MT004, Aeromonas hydrophila ATCC7966, Yersinia ruckeri 11-4,
Streptococcus sp. NG8206, Pseudomonas sp., Edwardsiella ictaruri &7
Zo} Szl Szt Wit GAR Ja HolzHE Felyt E tarda
H-4, YE1, RE8, RE1l, RE17, EEl, NY2 R2|FF5 AMgsigct. 22AF4FE £
g3 A9, A7), e PEELE Table 104 uYehhgch A@FS
TSB(tryptic soy broth) ojajulixjellA 25T, 16~18x|3 F¢t wjgsigl e,
V. anguillarum LS-174%= 1.5% NaClo] 37}l TSB 4N wjx]§ AM&3le] §
A3 Wjo g uwjdsie] A A zfo] ARESIATE. REIFE NA uligee]
glycerol & 20%2 A713led -75Teol BEPAAM YRA AUolA A-E314
ct.

2. 3 Az

33412  FKC(formalin-killed cells), & 32 3}¢(Heat extracted
antigen), 2]3 EDTA 32 3¥J(EDTA extracted antigen)& AH|2}S}gich
FKC: E7)2} moused] BV Y A AA] 79 nouseE VA7 ¥} FE
Aol &3 WAL A YUog Hn, E F2 YU} DA F& PAS
EZ3Y 2 ELIsAY e = £4ol o83tk FKCE TSB jajufjz]ol 25T
ol 16~18A|1% St widRt F 0.5% formalined Helstd 4TolA
overnight ¢t A2AlAch o EHPAY FAe JiEe F FI3Hd
0.15M PBS(phosphate buffered saline, pH 7.2) &38%o 33 M3t ¥
PBS #4380 100mg/mle] F==2 WEst Fujstact. d 2 L2 9
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g3 HFdE daliel ¥ FAdste] pBs Y3 33 ANt 0.1M
sodium bicarbonate (NaHC0s) #3-8<jol 100mg/mle] s=2 VEAIZch o]
FEte)g 100TolA 30827 $% Aelsta 13,000rpm, 1083 WAEelstod
A5elg 2sle] Fujsladch. EDTA £2 33U PBS UFEHO T 33 MY
2 50mg/ml 8] % ¥ 20mM EDTA(Ethylenediamine tetraacetate, pH 7.2) 8¢}
of ¥etstgct. of TE A4S 45TolN 30T F% WHgAIFISL 10% power
level(Vibra Cell, 375W Sonicator, medium tip)olld 183 2g3 N2 ¥
B59& st pH 8.0, PBSOl 4841 Tt Eulsiglct. Euld 33-F9
332 0.1% NaNaZ A7}ty B EASEATE BSA(bovine serum albumin)&
FZ v e Ab23lod 280nmol| A4 2] 0.D. X2 linear regressiong& 4lA}5}o]
standard curved 2Adlg e o] standard curvedE 7IFOE5}A
solubilized 32 Tl & FAstdct. & Y Ao PY2 Fig. 2
of =A2tsted e odct.

3. BE7) ¥¥3 AF

E7)o)| E tarda Edk-2%} H-42] FKCE FCA(Freund's complete adjuvant)$}
1:12 EYstd 2 i 20mgy m3HFAlstch 372} 55 F 53 ¥
©2 FlA(Freund’s incomplete adjuvant)®} 1:112 Z§sle] FUF Wyos
boosting stedom, mix}gt boosting 23 ¥ £7|9 Hell A= HRL2FH
0.2012 A¥sto] FHPANE YA ¥ JPo2HEY AxPsigch
2 Aol 3087 WA § 4T, overnight ¢ FAAII F YAHEes}
of RFHZ Ao, 0.1% NaNsZ ISt AP o -75To] 2a3}
WA BoA] Aue] A&ttt

4, Mouse ¥EA Az}
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cultured E, tarda in TSB.
25T, 16~18hrs

l !

treatment of 0.5% formain centrifuge, 13,000rpm, 10min.

[ |
incubation at 4T
suspend in 0.01M NaHCO; suspend in 20mM EDTA
| as 100mg/ml of bacteria as 50mg/ml of bacteria

3 times washing with PBS

3 times washing with PBS l I

| heating at 100, 30min heating at 45T, 30min

suspend in PBS to ! |
100mg/ml of bacteria

centrifuge sonication
13, 000rpm, 10min 109% power level, 1lmin
formalin-killed |
cells(FKC)
supernatant centrifuge

13, 000rpm, 10min.

|

heat extracted Ag

supernatant
dialysis against PBS, pH8.0

EDTA extracted Ag

Fig.2. Flow chart for the preparation of different bacterial antigens.



E tarda Edk-22] FKCE FCA(Freund’s complete adjuvant)®} 1:12 Z3}3}
of 7} iAW 4mg¥ HIFARY ¥ 3F#] TP YL FlA(Freund's
incomplete adjuvant)®} 1:12 ZYsted FUY PYo 2 boostingdtaltt.
Boosting ¥ 13#] AAE Fsto] AMYstdon] 7] Y} AT P
& BIY S do] SAPAIE HAY ¥ IR ATt

5. VA &3
U 96 well plated] A4 o2 28] MY YHFL 2 wellof] 50uL%] 7}
312 4dog/ml BEE FHE YPS 50my AUl FE7leM AL,
overnight B¢t WHEAIZI¥ S A7 YA4HE o Y wisE SHYANE
AQstdct

6. wux 24

AU AUD ZAsh PANT Bagel AU e WUl EAES
AABE7 M “salting out”& AAISACh 71 PHAoR 2} (NSO
2 23%2) S5 S ot} ALoIM 1S AYE DUsHEN B3
A7 ¥ 13,000rpn, 1087 GuLsd BAY 2 TN BRG pellet
2 ol AlAsidch 223 AAHX %S 2 Sl chAl 2} (NHi):SO
& AT 6% HES Y F ge YYo= VAW F YAl
yAEA g e DU PAES YSUes pesidch 5%
(NS00I RAT pelletd S pi 7.2, PBS BFEdo] Beksh pi
8.0, PBS 3B UolN 18AT TAste] B ol (Nu)SOE AAS)
dth. 280mmold BRES Agstel DUUFS BAstn VWAL 2F
o )50} £, tarda Edk-28} H-dol TIR WA 7HE B stel 2 AA Ig

8 ¢ I=F FIisiarh
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7. Biotin EA|3} 3] Fu)

FAA E7) AP Smg/ml2] $EF 0.1M sodium bicarbonate(NaHC03)
S3-8 o (pH 8.3)oll LIRS LT R biotin-N-hydroxysuccinimide
ester(biotin-NHS) & 2mg/ml & DMSO(Dimethyl sulfoxide)oll &<t}. 3} Img
off th3te} FHlH biotin-NHSE 25u0% 7}3te] 37TA 34 F5¢ ¥hgAj
The pH 8.0, PBS H3-§ofollx] 48112 FAAY F 0.1% NaNsE H7}31o
WA AsIACH

8. 3z =& MY

7}. peroxidase 3}

Polystyrene beadso] immobilization ¥ $AN|7} AEZA] ¢} HE8 =}
8}7] $13)A] peroxidase E2HS Axjstec). %A} immobilization$of PBS
of] xts] MIA3l2  extravidin-peroxidase(264 purpurogallin units/ml)&
1:100022 A M3te] AF2ojA 32 R-gA|Zch pH 7.2, 0.15M PBS ¥3-%
ool 0.1% BSA2} 0.19 Tween 20°] X 7}¥l washing bufferof Ztgls] A2 3
F 1-olA 10287 ¥3A17 F 405mmollH FHEE S st}

Y. 3 sx, g A2 $580] immobilizationo] w2 B

22| immobilization WY& Me4s}7] ¢35} beadsE ZFSof ZHtlhs]
A ¥ PAHF 0, 5 10, 20, 50, 100, 200, 300ug/mle] H=2 0.15M
PBS(pH 7.2)2} 0.0IM sodium bicarbonate(pH 9.6) &3-2-%o] 2443} 25T
oA 3A1ZF, overnight $¢t ¥h-gA]] ¥ M4 ¥ peroxidase E2H-& Ax)5}
adch



th dAe] 23

AN P3PS AAIRY A3} AA:NE st YL imobilization 319E of
] polystyrene beadsoll %A} F-2t 5¥-& ulastazt stgich. AA 2| 2%
Yol 0.25% glutaraldehyde 4= 95% ethanol & Ah-2ollA 342t WH-g-A]7]
£ 271 it oA 1A% Y 0.25% glutaraldehyde EE 95%
ethanol3} ®WZAIZ1 ¥ A9} 25TojA 1A wbgAIFIL ThA] 0.25%
glutaraldehyde EX 95% ethanolo] At2ojlA] 3087 Ae)sh= whier 3
4712 s zZAPsteth o] 471l A Y S AR F immobilizationd}e
peroxidase X313z} shdxj4$24 ulasiach UR|4= 2% BSAZ 25T
A} 3A17t 59} blocking3til Sug/ml EDTA 32 33} 50ug/ml biotin EX]3}
BAE  AEER 37T, 30T wESAI ¥ 1:10002F HMY

extravidin-peroxidased A}-2oflA 302t vh-gAJZcl.

2}. Blocking#]

Blocking#| 2} sTo whE u]5ol|d 3 AYe] U= A}E EM8H7] 4
34 8] X3} 559l 10pg/mloll immobilization Al ¥ W]5o}3 HAYL o}
F= blockingH & Z3] ARE 3L gl BSA, gelatin, skim milk& 0.5, 1, 2
%2 FEE 25T, 3AI whgAlZich ol¥ol 34, biotin EX|Z A}
extravidin-peroxidased AAlg] 3 YollA AR ELISAY 2} FTUY WP

2 WA F wax$2H uasidch

o}, PEG ¥7} A ¥

a9l AR A biotin B2 A Alole] WHE FIIAFI] HY
Hgﬁgi biotin ¥x]|3} 3aj2] 2jMe¥e] 1, 2, 3, 4% PEG 6000 H7Istal
t}. 50ug/mle] A Z immobilization A]Z ¥ 2% BSAE blockingdtod 1ug



/ml EDTA & 3 ukgAZich o]Fo] 0~49% PEGZF HIJIH 8o
biotin ¥X|3} A E S0ug/nle] =T M3l ¥EgA}F|IL 1:100022 2]

A3} extravidin-peroxidaseS A 2|slo] g2 4 vlastgcl.

d}. Biotin ¥X|3} 3} 9} extravidin-peroxidase?] % A3

Avidin-biotin¥] & ARRst= 2 g3ubydel AR biotin FEX|3} A}
extravidin-peroxidased] ¥ 5§ YolH 22} 1ug/ml EDTA & Y-S A2y
¥ 12.5g/ml2} 50pg/ml HE2] biotin x|} Ao izl 1:500, 1000,
2000, 400028 2]A 3} extravidin-peroxidaseE HHgA]Zich

9. 2L ALY 4 32 ¥d AF

A7 delulole}l dxle 7, Az wlg 2L ¥ F 23 g9
1:102} 1:1009) PBS §&8e3z} 1x10°, 1x10% 1x10°, 5x10°, 1x10°, 5x
10°, 1x10° cells/g 52 FKCE 2A7}sle] tissue tearor2 303
homogenation& 4lA]5}et}. ©] homogenated 100TolA 3027t FEHA 2]l

13,000rpmoll A 1023 WAdZelste] A5 S Hstddct

10. 23& M2 d 32 ¥4lol detergent ¥7t AW

glalmjo} 2SS AR} dE :F ¥YS SDS, Tween 20,
CHAPS(3- (3-cholamidopropyl )dimethylammonio-1-propanesul fonate), MEGA-9(
nonanoyl-N-methylglucamide), diethylene glycol monopentyl ether2}
N-dodecyl-n, n-dimethyl -3-ammonio-1-propanensul fonateo] 0.1%2 H7}9

PBS $t3-8O T 1:10002 2]45led ELISAY & HAISHATTH

11. stability 41§
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84S immobilizationA]Z) bead?] BA| &%, bead Alef, ez B
71zboll w2 ¥AY  activity €3G FFslax sck PAE
immobilizationA]Z] beadsS 2% BSAo] 25T, 303} blocking A3t ¥ A
ZA AejollA 4T 25TolA B3} AY 0.1% sodium azide ¥ 7}S PBS
$f3-godoll BASIASU 15, 45, 8F, 125#jo]] immobilization® A2
activity® Z3stgdch =AY beads L immobilizationZ} blocking
Fofl PBS 3o ] AHstol 60THAM 302 Azt A3t
ELISAS A A|3}71 8ol PBS 935-8ollA 3027t hydrationAlith FU A
H 21 FAIS7) f3MA FU bachd EDTA 4 ¥4, biotin EX|3} ¥
A, 2|3 extravidin-peroxidaseS Al@7)17E<Qt -20To] WFFEASIHEA
Ayl Ao wod A Abgsidch

12, 3% A¥d

Salviel Feiel dafo] YA 6wl YRAE A3 FolFolA
edwardsiellosis®] Y4ty FA4E Uehls Pol & AHsidch Fd3Le=
Holo] 2b& Eelste 3 AMlds &3S 91X viable counting?} £ tarda ¥
d A2S 1% ELISAY S AAIsgc). Viable counting Zt=2z} HF PBS
#3892 1:12 4o}jA homogenationS HAIRF F 10814 d&AoR Y
3lo] TSA Hahwjxjoll 100p04] Hol=ajH TSttt 25TolA 2445
sjo}slo] HWatufxlofA 23t F colony& countingst AEY Md FXE
9151 tooth stick> 2 BHIujx] AollA B} single colony FEelE Hol=
A& TR o ssuix|2 &A 48AIF ¥ black colonyZ} HE A& #el
sttt ssujz|efja Holit Felot YA E tarda Fehe] colony 57HE A
eisled API 20E Kit2 7 FF& FAstden ELISAYS A tissue

homogenateS 96 well plateol coating < biotin labeled anti-E. tarda 3}



2 A}&3lo] 2Astgc)l. Holg Ry 2™ livers -70ToA RASHAA
R A} 9l ¥ homogenation?} heat extractiond ¥ ¥ 10u) 3Msjlo] &
ATk kit Tk Axjsigdon Setzos =YY A ¥SS ¥ o
+)Z 3ttt

13. ELISA

7t. B7) ¥83PtS o]-8¥ ELISAY

Polystyrene beads(1/4 inch, Wako pure chemical )& Ffof I%t3] A|Y
3t ¥ 45% BAAZ E tarda Edk-28} E. tarda H-40]] ti¥t E7] ¥EY S
50ug/ml 8] %E& 0.01M sodium bicarbonate(pH 9.6) 3 gNo T 3]M3ld
&84 AbolA] 25ColM  overnight ¢t  immobilization  A]ZTh
Immobilization® beads& PBS #3-8jel 5¢l 2% BSAZ 25T, 3X|¢ &<
e A]# immoilization®®] ¢} $E2-S blocking®t Fof pH 7.2, 0.2%
Na\a& N¥71d PBS €3 o] JRRAstAch VU3 50pg/ml HE2
biotin Ex|3} NG S&AURIIA 37T, 30832 A7, 1:200022 3
2§} extravidin-peroxidase (Sigma chem. co. )&= A2oA 3023 vHgAIZ
th 0.1% BSAZ} A7l PBS ¢28298 39U extravidin-perosxidase?] 2]
Mejoz A23193 biotin EX| 2 3A| 32 3% PEG 60005 A/t &
g Abgstgdon zt kiAl7} Bdwinlct pH 7.2, 0.15M PBS &3-g4ofl 0.1
9% BSA2} 0.1% Tween 20°] 37} washing buffero] Zigts] M2stadct. 7]
AANtee DMF(dimethylformamide, Sigma chem. co.)oll ¥¢l AEC(3-amino-9
-ethylcarbazole, Sigma chem. co.)& 0.014% urea hydrogen peroxideZ} 3
7k 0. 05M phosphate-citrate 3389, pH 5.0(Sigma chem. co.)el] H7}¥
1nsolub1e 7)2le) 55 z7F wrgalZct. gz 713 ¥kgo] By beadsE FF

42 Zitks] MA¥ F 0.014% urea hydrogen peroxide®} 0.2ug/ml



2,2’ -Azino-bis(3-Ethyl-benzthiazol ine-6-Sul fonic acid)7} #-5¥ 0.05M
phosphate-citrate 238, pH 5.02] soluble 7]&oj 58 ¥FgAI7 ¥
flat bottom®] 96 well polystyrene microtiter plateo] 200uf 3 7}5}oq
ELISA reader(Bio-Tek EL312E)E& AHMZ-3}e] 405nmofld JFR =& FHAstaich

2 ELISAYS Fig. 3ollA ZA|33t4ct

Ll mouse YHYE o] &3 ELISAY

22} YAZHN E7] YUY S A= WU mouse YL A= ¥
Hel zixe} aAph-g EAstach WS WSAY ¥ E tarda Edk-29
T3t mouse HUY S 1:5002.8 Ml FoAtalolM 37T, 3023 4HgA]
7|21 o]¥of 1:10002.2 2]M3Ft biotin conjugated goat anti-mouse IgG
antibody(Sigma chem. co. )} F&FA oA G2olM 3022 A ATE o
¥ extravidin-peroxidase2} 713 A 2] B E7] YIYUNE o]B3f= W
Azt FUshA AdAlstact. & ELISAY 2 Fig. 404 =A|3}stgith

14, A=A

B2 Alyge] immunoreactivityS Z7}517] $I2lA] 28 X]4=(discriminaton
index)& 3lgitt. IbH |4 (positive 0.D. 2] — negative control 0.D.
x] )/negative control 0.D.2] X 100 = % 2 F33 Zto R o] $£R|7} 50%
ol ddujl positive2 2HFsioch
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\ﬁ Rabbit Ab

! O Ag
! Biotinylated rabbit Ab

Extravidin labelled enzyme

Q Polystyrene bead

Fig, 3. Diagram of ELISA using rabbit anti-£ tarda Edk-2 and H-4

antibody for the detection of antigen in tissue.



Extravidin labelled enzyme

/?VV Biotinylated goat
anti-mouse Ab
IT_I Mouse Ab

/ (/ Ag

Y Rabbit Ab
Q Polystyrene bead

Fig. 4. Diagram of ELISA using mouse antibody as a secondary antibody.
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A3d. 4 #

1. Ao Ay gy £

E. tarda Edk-29} H-4of ci3t E7] 8P} E tarda Edk-20] cthy} mouse
PHAYo E tarda A8 FFet th2 o AlFAY 2 WS & AL
2 UehjlcHTable 1). E tarda Edk-20] Thyt E7]) 3E P2 1:51,2000 8
¢ B2 SAUAIE e AT YA} FoloA Eel¥t =% £ tarda
2] WhgolME 1:160~32008 W& mapik-go] Uelta ch2 oy M2z}
£ 1:100]3}~1:202 Rapgol vle WAL Jehd=] ¢lolch E tarda H-4
of iyt E7] ¥EYL 1:64022 vy W FAYAZEE vehiodey
Edk-20]l thyt F¥ P b= cl2A B FelFFU E tardad] M= w2
2xpke-S Uelfaa, chE o EAldel cisiade axhihg-g vehiz} ot
t}. E tarda Edk-20 cth¥} mouse ¥V YL 1:1,2808] ¥AIZEE Uehd oA
gt YxlollA 28 E tardagFo} ThE oHAIFE 2SS UER
x| ¢jo} 2} epitopeci] th¥}t A7t 2} YANPFL] S50 whep 2|7}

S HAY 4 e

2. ¥Ae A

AUHOT E7] 1g2 40% E (ML)S0 Sdo] YASE o YA
gomg 2 AL 23% E3 (M)S0E Az)ste) Expso] 2 Wy
S AAZ F 45% X3} (NH):S0eS 7}5to] AW A A7)+ ammonium sul fated
ol8% Aol Al 2sW MAAYOE 1g8 EalslArh. E tarda Edk-2o]
oY 7] gEAye dXelds AAsided 1 48S A WAl
36.5% A7 SAVATIN Yol BelAlzls]l A3t SYT 1:51,2008 e
Wol T pg SRS HelAlz)7] A 1:479604 Eelx 7 Fol



Table 1. Cross-agglutination test of produced antibodies against

different strains of bacteria.

Antibodies
Antigens E ara Bz £ tarda Hid E.tarda B2
E. tarda Edk-2 1:51200 1:80 1:1280
E. tarda H-4 1:320 1:640 1:100] 3}
E. tarda YEl 1:160 1:320 1:100] 3}
E. tarda RE8 1:320 1:640 1:100] 5}
E. tarda REll 1:160 1:320 1:100] 8}
E. tarda RE17 1:160 1:320 1:100] 8}
E. tarda EE1 1:320 1:320 1:10013}
E. tarda NY2 1:320 1:640 1:100] 3}
V. anguillarum LS-174 1:20 1:10 1:100} 3}
A. salmonicida MT004 1:20 1:10 o]8}  1:100]3}
A. hydrophila ATCC7966 1:20 1:10 o]} 1:100]3}
Y. ruckeri 11-4 1:100]38} 1:10 o}j8t  1:100}3}
Streptococcus sp. NG8206 1:20 1:10 o}3} 1:100} 3}
E. ictaruri 1:100]3} 1:10 o}3}  1:100]3}




1:20442 ¢} 4. 38 B Z7}sleitHTable 2). E3, E tarda H-40] Tyt &
71 P Zex FeAF7] A3 el ¥ 3 AL 164002
St T APo] dlojME 60% Fo15AU7 Wil mgY FHUAII
1:5.8004 1:11.52 <} 2v] Fx F713l%cHTable 3). dEalyol 2Jslo] 7}
2oz Fed 1zd &FAEEE YA $13le SDS-PAGEE AAlstdch
#2l¥ 2nd precipitate® Z1& 55,000 dalton A o)A Ig8] heavy chain®
2 Rz o]A]L band7} 25,000 daltonEAOM X light chain® 2 A3z}E]o]
A= band7t FHSHA Vel A9 29 227t HAS-S ¥aY 5 A
cth. olof uv]3}o] 1st precipitate?} 2nd supernatantoilA= Ig o]9je] thyA
Eol 23 bandE ¥Adste] AW AN Wil F 5% 5 Ak g A
8] gz 2 9] 33 22 thifASFo] th HAHUSE thA] ¥
¥ U 4= AArHFig. 5 & 6).

3. Solid phase ELISAY] 2] 23} ol w33

7}. Bead ¥EwHolle] 3}A] immobilizationd &2 A& vl

ImmobilizationA] 3}Ae] %2} solid phaseg}e] ¥hg A7, 3k A&
B38AS destd 2o zAL EMch 3 Ldoz:= 0.01M
sodium bicarbonate(pH 9.6) 2% 3] 3|4 ¥ overnight %¢} solid phaseg}
WA BA] aHNYEo] AuiHsle] o]F Az|¥ peroxidase]
bindingo] 7} 4= HE Ao deisten], A sxof whely 0.D.3
7t F43] ZA3IclIt 50ug/ml ol sENEE G A4S Uehdo] 50
ug/ml ¥Agkolw ZF33] bead?] WS immobilizationA]Z] 4 QU= X3} =
=9& o 4 QorHFig. 7). Glutaraldehyde2} ethanolol] 13] E 23] A
ok 47k AN RFYE AR A ok ANAS ANA oz

immobilizationd}%-& 2] polystyrene beado] 3}ajje] K2} RIS



Table 2. Partial purification of antibody from the rabbit anti-E. tarda

Edk-2 serum using saturated ammonuim sulfate precipitate,

Protein Total . lutinati .
Fraction concentration protein Y(l;l)d Agg utination Spttegxf :C
(mg/ml) (mg) o titer (1: ) activity
W::ul: 103 412 51200 479
st 31.5 78.8 19 1600 51
precipitate . .
st 33,2 332 80.6 3200 9%
supernatant . .
end 25.1 138 33.5 51200 2044
precipitate . .
2nd
supernatant 7.4 192.4 46.7 200 27




Table 3. Partial purification of antibody from the rabbit anti-E. tarda

H-4 serum using saturated ammonuim sulfate precipitate,

Fraction conz;tﬁirtlion plgg%n Y(i;%l)d Agglutination Specific
(mg/ml) (mg) titer (1: ) activity
Whole 111 555 640 5.8
pr‘ec% :t tate 36 90 16 160 4.5
Supe:g;tant 35 458 82.5 80 2.3
prec%g(iitate 55.8 223 40 640 11.5
superz':gtant 5.2 234 42.2 <10 <19




Fig. 5. Electrophoresis of 45% ammonium sulfate precipitated rabbit

anti-£, tarda Edk-2 antibody on a 12% polyacrylamide gel(SDS-PAGE)
stained with Coomassie Brilliant Blue. Line 1 is standard of molecular
weight. Line 2 is whole serum, line 3 is lst preciptate, line 6 is 2nd
precipitate and line 7 is 2nd supernatant. L, 60 Kda,: M, 42 Kda,: N, 22
Kda,

_3?_



e e e

i

2
».
(%
B

X

Lae v et v ot o 4 —— —— -

Fig. 5. Electrophoresis of 45% ammonium sulfate precipitated rabbit
anti-E, tarda Edk-2 antibody on a 12% polyacrylamide gel(SDS-PAGE)
stained with Coomassie Brilliant Blue. Line 1 is standard of wmolecular
weight. Line 2 is whole serum, line 3 is lst preciptate, line 6 is 2nd
precipitate and line 7 is 2nd supernatant. L, 60 Kda.: M, 42 Kda.: N, 22

Kda,
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7 8 9 10

1.2 3 4 5 6

Fig. 6. Electrophoresis of 45% ammonium sulfate precipitated rabbit
anti-£, tarda H-4 antibody on a 12Y% polyacrylamide gel(SDS-PAGE)
stained with Coomassie Brilliant Blue. Line 1 is standard of molecular
weight, Line 2 is whole serum, line 3 is Ist preciptate, line 5 is 2nd
precipitate and line 6 is 2nd supernatant. L, 60 Kda.: M, 42 Kda.: N, 22
Kda.
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peroxidase X ¥HS AAIRP ¥ 3h¥ 2|4 (discrimination index)Z F3}o]
vlasledrt. ImmobilizationAlZd 3Ale] 20pg/t BTolME X3 AT}
0.25% glutaraldehydeo] 23] 18 A]7l AHo] C}2 23N} 2jo]S Bgory,
2 2 S0ug/mle 5712 B BRFch {AY AE JehACHFig.
8). Z2ih Spg/ml EDTA & & AN positive Z2pe} HMonte A
2j%t negative control?] Rpo]E Uehi: 3 2= 0.25%
glutaraldehydeS 23] ANzj3t Zlof 394%, 13] Az|g o] 382%, LFYL
2 AA2|5}x] 93 sodium bicarbonate #3-8¢o]l immobilizationt Zo]
396% 2.2 ABFYPEL AR FARY AAE RYeBE olFe BRE AH
ol s B3R ANz A S A U FHFol Ay F FA ¥yAE
beado]l immobilization A]Z{THTable 4).

L}, Blocking#l®] Xz} &4

¥ X3} 5E¢ 10ug/mlo]l immobilizationA]Zl ¥ H]Ho]3 A YolF=
blockingd| & &3] AME i gl BSA, gelatin, skim milkE 242} 0.5, 1, 2
% BEE 25TeolA 3A F& Azlsidvh BSA Azl €z 2
negative 0.D. X]2} 231, 245, 289% ¥ ubHAlsE Uehdold Zzte 5
SollA] thE blocking agent2} vl2 st =& negative 0.D, X rL}ejud
gelatinz} W& posotive 0.D, X|& Ho]F= skim milk¥r} &2 AAGE e}
wjodch whetr o] ¥ AMYolME 2% BSAS blocking agent® ARE3}lo} 25
TollM 3x]2+5¢t AzlstdtHTable 5).

Th. PEG7} EX|2} ¥Ale] Ho| Zilo] njAl:= 4%

Soluble 3z} NS AYS F7IAI717] f18led biotin Ex]2} A 2
Meje 2 1, 2, 3, 4%4] PEG6000°] Y7 1E && AMgsidch 3 A
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Fig. 7. Sautraton level on bead with increasing concentration of
antibody under different immobilization buffers and times. O,
immobilized in pH 7.2 PBS buffer containing antibody at 25T for 3hrs:
@, imobilized in pH 7.2 PBS buffer containing antibody at 25T for
overnight: V, immobilized in pH 9.6 sodium bicarbonate buffer containing
antibody at 25C for 3hrs: ¥, immobilized in pH 9.6 sodium bicarbonate buffer
containing antibody at 25T for 3hrs,
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Fig. 8. Sautraton level on bead with increasing concentration of
antibody under different fixing methods. (O, used in 0.0IM soduim
bicarbonate buffer(pH 9.6) without fixing step; @, treated with 0. 259%
glutaraldehyde once: V¥, treated with 0.25% glutaraldehyde twice: V¥,

treated with 95% ethanol once: [, treated with 95% ethanol twice.
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Table 4. Immunoreactivity of antibody-coated bead evatuated by the

comparison of a positive and nagative control,

Fixing methods

PBS® Carbonate®  GI° c2° E1° E2f

Positive' 1.014° 1.107 1.109 1.096 1.013 0.839

Negative® 0.285 0.223 0.230  0.222 0.240 0.253

Discrimination

5 396 3 323 232
index(%) 256 82 394

2

*

used in 0.15M PBS(pH 7.2) without fixing step

used in 0.01M soduim bicarbonate buffer(pH 9.6) without fixing step
treated with 0.25% glutaraldehyde once

treated with 0.25% glutaraldehyde twice

treated with 959 ethanol once

treated with 959% ethanol twice

treated with 5ug of EDTA extrated antigen per ml on immobilized
bead.

treated with PBS instead of antigen on immobilized bead.

0.D. value at 405nm

_42_.



Table 5. Effects of different blocking agents on positive and negative

control,

Blocking agents

BSA Gelatin Skim milk

0.5% 1% 2% 0.5% 1% 2% 05% 1% 2%

Positive’  0.910° 0.770 0.728 0.822 0.814 0.663 0.498 0.454 0.419

Negative® 0.275 0.223 0.215 0.320 0.276 0.230 0.285 0.248 0.240

Discrimination
. 231 245 289 157 195 188 75 83 75
index(%)

' treated with Sug of EDTA extrated antigen per ml on immobilized

bead.
% treated with PBS instead of antigen on immobilized bead.

* 0.D. value at 405nm



positive, negative control 0.D, 2|7} B¥ w%7} ZF713te uwie} 0.D. X%
715t A, 3% 5 =72 negative A9 0.D. X F7H%0] 3gton} 4%
PEG sxoA e & H2=2 Frstact. 2322 & Ay 139%9] z2hd
AlTE Kol 3%sE2 AHE3H= 2ol AYR e yeytth(Fig. 9).

2}, Extravidin-peroxidase 3% % Z#AA

12.54g/mi3} 50pg/ml biotin EX]2} Aol cf3) 1:500, 1:1000, 1:2000,
1:40002 2}43%} extravidin-peroxidase(264 purpurogallin units/ml)S 3
g8l x5 Ptk 12.5ug/m1 9] biotin EX|3} AAE Al A
Hgo] ANY o= n]ofstL, 50ug/nml biotin EX|2} HAE AMESIAE w
extraviding 1:5002.2 34 AR2A] positive 0.D, X]7} 0,601 713 HQte
L} negative cotrol 0.D. X] E3}, 0.2732F HotrjuldEol 1:10000] )} 1:2000
RBrh= 3hdx]4:7} uokoni 1:10002} 1:20002] 3Auj4-8 ARgA] zbgx|4
Ao 2 140% 2t 139% 2 A58 U negative cotrol®] 0.D. X7} 02412}
0.1960]gl o2 2 o|Fe] BE AYolM & biotin EA|2 PA|E= 50ug/ml 2] 5
EE A3 extravidin-peroxidase:= 1:200008 3X3slo] ALt
(Fig. 10).

4. EDTA & ¥4} 4 32 ¥ 32 ¥ ¥a

1x10%ell/ml 8] 52} vhole cell & A3l & 22171 W7} 5%
10%ell/nl FEA $22120 BTA 32 YL M3l AEZWAF Yol
ofch IEA|F7F 50% ol4td positive A2AE el AEUAE 9 32
392 5x10%ell/mio] 3, EDTA £2 UL 1x10°ell/mlolstE e}
EDTA %‘-é':jOIl o3t ZA" Plo] Hr} 52 S HoFodTHFig. 11
& 12).
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Fig. 9. Influence of increasing concentrations of PEG on the reaction of
biotinlyated anti-E, tarda antibody and antigen. (O, positive control;

@, negative control.
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Fig. 10 Effect of extravidine-peroxidase and biotinylated anti-E, tarda
antibody concentration on the positive and negative control by sandwich
ELISA on bead. (0, used 50ug/ml! biotinylated anti-E tarda antibody as
positive control: @, used 50ug/ml biotinylated anti-E tarda antibody
as negative control: WV, used 12.5ug/ml biotinylated anti-E. tarda
antibody as positive control: V¥, used 12.5u4g/ml biotinylated anti-E£.

tarda antibody as negative control,
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Fig. 11. Detection level of sandwich ELISA on bead against antigens
prepared different ways. (0, heat extracted antigen: @, EDTA extracted

antigen. ¥ 0.D. value of negative control : 0,196
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Fig. 12. Detection level of sandwich ELISA on bead against antigens

_prepared different ways. HE, heat extracted antigen: EDTA, EDTA

extracted antigen: c, negative control,
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Fig. 12. Detection level of sandwich ELISA on bead against antigens
prepared different ways. HE, heat extracted antigen: EDTA, EDTA

extracted antigen: c, negative control,



5. E. tardaz}®] RAAMiH-g RFEe} ThE o FAMIF Y g AR

dol|q Fe]¥ E Earda Edk-2%4do] i3t E7] HHY S o]-8sh= & A
thkit7} YA olol Ealtt ¥3Y E tardaS YYo= dgSu vehy
t 22 3§ 952 YLS AHEslod A UotRolrh. Table 6ol R
uiel o] Fig. 118 ZAzie} vlafRotks wf WIY E tarda RFOIA
10%ell/ml o]3kE H&3 @ 4 & VFES Uehfdrh th2 HAFE
z}e] urg-S AM¥ZA}, Vibrio anguillarum LS-174, A. hydrophila ATCC7966
2} Y. ruckeri 11-4, A. salmonicida MTO04, Pseudomonas spp. 2}
Streptococcus sp. ol ol %= 10*/nlo) A X negative controlz} §A}
3 0.D. A& Yehle] E tardaS ALY TRE FY MFo] oy 232
2= Ao JelycrHTable 6 & Fig. 13, 14).

6. Mouse anti-E. tarda Edk-2 33]2] A&

Sandwich ELISAY& ARE3h= & AHelA ool A3 AdES
immobilization B2} biotin EX|3} NG FYUR polyclonal E7] HAHE
Abg-stolch, WS welstod immobilization® 0.8 E7| A5 AMRsl ¥
Lzt A F o]F QY mouse BAE secondary AZ AMEStgcTh o]F
1:5002 2 3]M % goat anti-mouse peroxidase conjugatedd A z|sle Hz3t
AYUEe] =g v2stax} stglch. E tarda Edk-29] € $£& el o
s HEUATF 5x10%ells/ml 2 E7] VAL 2123 whye] A2TAQ
5X10°cells/ml2} 1X10°%ells/ml3} FA}SIR, VAe] WolzRe Eagt E
tarda YE1Z} RES 39| Z2%A B 1x10%ells/nl F=EZ 2 2lo]F 1}
ERA] Q4otA| Tt background:= 7] ¥ YT AR KT} HgttH( Fig.
15).
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Table 6. Intra-species cross-reaction by sandwich ELISA on bead.

Number of bacteria for heat extrated antigen(cells/ml)

Serotype
1x10° 1x10 1x10° 1x10°

H-4 0.488°(1497)  0.441(125) 0.380(94) 0.227(16)
YE1 0.735(275)  0.624(218) 0.366(87) 0.258(32)
RES 0.715(265)  0.550(180) 0.270(37) 0.248(27)
RE11 0.741(278)  0.536(173) 0.309(58) 0.200(2)
RE17 0.683(248)  0.556(184) 0.287(46) 0.202(3)
EE1 0.693(253)  0.620(216) 0.398(103) 0.209(7)
NY2 0.747(281)  0.451(130) 0.261(33) 0.196(0)

EDK-2 0.810(313)  0.677(245) 0.458(134) 0.200(2)

* 0.D, value at 405nm
' Discrimination index{ %)

% 0.D. value of negative control : 0.196
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Fig. 13. Intra-species cross-reation level of sandwich ELISA on” bead.
H-4, E tarda H-4: YEl, E tarda YEl: RE8, E. tarda RE8: REll, E. tarda
RE11: RE17, E. tarda RE17: EEl, E. tarda EEl: NY2, E. tarda NY2: EDK-Z,
E. tarda Edk-2: C, negative control,
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Fig. 13. Intra-species cross-reation level of sandwich ELISA on bead.
H-4, E tarda H-4: YE1, E. tarda YEl; RE8, E. tarda RE8. REll, E. tarda
RE1l: RE17, E. tarda RE17: EEl, E, tarda EEl: NY2, E. tarda NY2: EDK-2,
E. tarda Edk-2: C, negative control,
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Fig. 14. Specificity of sandwich ELISA on bead. V, Vibrio anguillarum

LS-174: Y, VYersinia ruckeri 11-4: S, Streptococcus sp, NG8206:

Aeromonas hydrophila ATCC7966: A, Aeromonas salmonicida MT004:
Pseudomonas sp.: C, negative control.

H,
P,



Fig. 14. Specificity of sandwich ELISA on bead., V, Vibrio anguillarum
LS-174: Y, Yersinia ruckeri 11-4: S, Streptococcus sp. NG8206: H,
Aeromonas hydrophila ATCC7966. A, Aeromonas salmonicida MT004: P,

Pseudomonas sp.: C, negative control.
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Fig. 15. Detection level of sandwich ELISA on bead with mouse anti-E.
tarda Edk-2 antibody as a secondary antibody. (O, heat extracted antigen
of Edk-2: @, heat extracted antigen of YEl: ¥, heat extracted antigen

of REB. ¥ 0.D. value of negative control : 0.135.



7. Rabbit anti-E. tarda H-4 3AS A Ay A=}

2 AyYolM Edk-2& WA A& PAE AMgsl] FAdY E
3 9 HA3E d7sidch olFA YV 4 WHS ke F5E ¥
o2 3td g W= 3§ 7HeWAE dot Bolrh Bol2HE ey H-4 FF
& E7lo] BoAelsle ¥EYS AAAAM Edk-2 A AdHzt vlar}z]
2 immobilization®2} biotinA]Zl 23} PN AME3}e] E  tarda Edk-22}
H-452] Hol2 g 23t F E& ThE oY Azt axphgE 243t
th B4E E7lE 1:6409 ulz3d W2 $3 ¥AJLE UehiiadAgt £ A4
WS H83AS  Table 7oA Hi= uig} o] HolZ FE Z} 457
off thafA 1x10°cells/mle] HEVAE Uehfo] 2% E tardaoll thshA
Edk-2RCH= 97t o] 52 ZAEE Rolil tlE o Aezte] b2 il

CHTable 7).

8. ZA) ¥UAZo] detergent”} njX= B

Z3Zo) Z} E50] whole cell-S HI}8ld & 2412 F 0.1% SDS, Tween
20, CHAPS, MEGA-9, Diethylene glycol monopentyl ether2}
N-Dodecy!-n, n-dimethyl-3-ammonio-1-]propanensul fonatedetergent 5 ¥ 71%t
¥ 4jejo] B4 stgltt. Detergent® A7HPRo] detergent® U7HSHA] 2E A
o] i3l & 0.D. A& Ve, 1:1002.2 2% homogenate extract
AHgA] 10%el l/mlo = SDSA 2]Aloll 1.235, 10cell/mlo A= Tween20 2]
Aloll 0.8712 713 &2 0.D. x|& vtepjel ey} tissue homogenateRt ARE-¥F
negative controlofjA= oj® detergent® N 7}3}x] - Zo] 0.1728 7%
ol g} st x|$Alela 0.1% diethylene  glycol — monopentyl
ether7} 7} £ A}E HojFo] e MY E nonionic AHHB G

2l 0.1% diethylene glycol monopentyl etherS M7IA2 AMSIGITH Table ).



Table 7. Detection level and intra-species cross-reaction of sandwich

ELISA on bead with rabbit anti-£. tarda H-4 antibody.

Number of cells for heat extrated antigen{cells/ml)

Serotype
1x10°  1x107 5x10° 1x10® 5x10° 1x10° s5x10°
g 1.074° 0918 0.638 0.581 0.476 0.362  0.201
(543)  (450)  (282)  (254)  (185)  (117) (20)
vEL 1.002 0.803 0.656 0.538 0.476 0.311  0.170
(500") (381)  (293)  (248)  (185)  (86) (2)
RE8 0.944 0.852 0.770 0.667 0.607 0.402 0.231

(465) (410) (361) (299) (263) (141) (38)

RELL 1.005 0.893 0.617 0.537  0.463 ND N D
(502) (434) (269) (222) (177) o o

e, 0818 075 0.662 0.5 0453 031
(380)  (351)  (296)  (229) (171) (122) O

0.901 0.809 0.743 0.637  0.539 0.299 0. 200

el (440) (384) (345) (281)  (223) (79) (20)

\Y2 0.823 0.770 0.692 0.664 0.487  0.299 D
(393) (361) (314) (298) (192) (79) e

Edk-2 0.821 0.711 0.459  0.186 N.D. ! N.D. N.D.
(392) (326) (175) (11)

* 0.D. value at 405nm
' Discrimination index(9%)
" N.D. : not determined

¥ 0.D. value of negative control : 0.167



Table 8. Effect of detergents on the detection level of antigen in

tissue homogenate.

Number of Detergents

cells
(cell/ml) Control® SDS®  Tween® CHAPS® MEGA-9° Diethyl’ Dodecyl®

0.840° 1.235 1.165 1.133 1.030 1.063 1.050

1x10°
(388) (340) (273) (359) (375) (437) (372)

0.707 0.851 0,871 0.853 0.798 0..869 0.807

7
1x10 (3117)  (203) (179)  (245) (268)  (339)  (186)

Control'  0.172 0.281 0.312 0.247 0.217 0.202 0.282

' liver homogenate heat extracted without antigen
® diluted in PBS buffer
® diluted in PBS buffer containing 0.1% SDS
¢ diluted in PBS buffer containing 0.1% Tween 20
® diluted in PBS buffer containing 0.1% CHAPS
® diluted in PBS buffer containing 0.19% MEGA-9
T diluted in PBS buffer containing 0.1% diethylene glycol monopentyl
ether
B diluted in PBS buffer containing 0.1% N-dodecyl-n,n-dimethyl
-3-ammonio-1-propan-ensul fornate
* 0.D, value at 405nm

1 Discrimination index(9%)



9. ofF ZFo] YUY HAZ VAl niA: 4%

"olujol Zh2ZS 1:102} 1:1008] 23 2 M3l 4 2] KCE
A7kstel @ 2 A $Uo A2PAS 1X10%cells/ge] UL Hlsio
AL 4 F2 ¥U& PBSE 4R AMUITY FEUAE vz3A
th 371A] T 2R3 sEoM RET} HAPAI} 5x10°cell/nl O E ZAE
qn 23 %57} F715lAol % negative control?] 0.D, 2= w2lol: Z7}
& Rolx] ¢oterng zigo] vjaF ostA B olfdM AL 9 F+2Y
o HMuiES HAYels ¥ES ASsh=d & IS nAA 4SS ¢
4 ach 38y 1:1022 MY homogenated B|H Yo g ALgstdSul
ofzbe} 0.D. 2] Zi4 Aol Yehd ke AL 2} A 1S A
A7l Reg JelutcHFig. 16 & 17). Edwardsiellosis7} o@] oj&e] &
Fojet sfitololA MhEBIEE TRE ofFolN 7 AUE ABTVATL Rols}
olex] dotdy] fiste] ©oll e cl®Y ofalojel delujote} sjitojofr
o] chEd FAoid |2l b, v, AY 2L g 1:1008] PBS U338
3 BLE 47 Hoistd A $3AASH] AESUAE viastdct 1 Az
o]z ZZo] 4B glo] 5x10%ells/ml 22 U} T background® FA}
stgth(Table 9).

10. <H84

Immobilization® bead& 4T 2} 25TollA PBS #3589 oo RAUm)e}
A2 Aefold Zpzt R A51d-Suf immobilization® M2 activityd 7}
2 A A 4 e B3 PP dolraA} stdch Fig. 18014 E& u}
o} oj PBS V38 oy RASH= AL 4FR7kA]= posiive 2] 0.D. A
7} A& 0.D.28%F {AIY 0.5 F=E FAIBIcl 8ol 0.3 ==
ommobilization® 3}Ale] activityZ} 8 3IAl A3t= 2t beadSE 60T oA
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Fig. 16. Effect of the concentration of tissue homogenate on the
detection level of heat extracted antigen. (O, heated antigen with PBS
buffer, 0.D. value of negative control : 0.196; @, heated antigen with
tissue homogenate diluted 1:10 in PBS buffer, 0.D. value of negative
control : 0.194: ¥, heated antigen with tissue homogenate diluted 1:100 in

PBS buffer, 0,D. value of negative control : 0.202.
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Fig. 17. Effect of the concentration of tissue homogenate on the
detection level of heat extracted antigen.detection level. PBS, heated
antigen with PBS buffer: 1:10 H, heated antigen with tissue homogenate
diluted 1:10 in PBS buffer: 1:100 H, heated antigen with tissue homogenate
diluted 1:100 in PBS buffer,
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Fig. 17. Effect of the concentration of tissue homogenate on the
detection level of heat extracted antigen, detection level, PBS, heated
antigen with PBS buffer: 1:10 H, heated antigen with tissue homogenate
diluted 1:10 in PBS buffer: 1:100 H, heated antigen with tissue homogenate
diluted 1:100 in PBS buffer,
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Table 9. Detection level of heat extracted antigen from different

tissues of different fishs.

Number of bateria for the preparation of

heat extracted antigen (cells/ml)
Fish Organ

1x10*° 1x10" 5x10° 1x10° 5x10° 1x10° Negative

Liver 1.063* 0.869 0.798 0.541 0.479 0.228 0.202
(462) (330) (295) (168) (139) (13) ’

1.153 0.873 0.801 0.555 0.362 0.201
(4797) (389) (303) (179) (82) (1)
1.114 0.908 0.823 0.576 0.455 0.259

Kidory o3y (326) (286) (170) (114) (229 O3

Tilapia Spleen 0.199

Liver 1.046 0.909 0.800 0.582 0.448 0.249 0.211
(396) (331) (279) (176) (112) (18) ’

1.190 0.896 0.803 0.536 0.354 0.225
Flounder Spl .20
ounder Spleen  .s0) (337) (202) (161) (73) (10) 2%

Cidy 1011 0.885 0.782 0.493 0.353 0.231
'Y (368) (310) (262) (128) (63)  (7) '

* 0.D, value at 405nm

" Discrimination index( %)
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Fig. 18. Activity of immobilized bead depend upon the preserved
temperature and period on different condition. (O, stored in PBS buffer
at 4T: @, stored in PBS buffer at 4T as negative: V, stored in PBS
buffer at 25T: ¥, stored in PBS buffer at 25T as negative: [], stored
under dry condition at 4C; W, stored under dry condition at 4T as
negative: 2, stored under dry condition at 25T: A, stored under dry

condition at 25C as negative,
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3027 23l AAshe Z9E BE 259 Auglo] PESolA RAsHE A
of vl3fA positived] Whgo] ylopr RS0l 46%2] 2lo]7t UH 25
To Bft BAS= Sl 4572 2 activityZl BHstA Asisol N
beadg A= AelolA RUsh= ZAXrh PBS $FFofo] BUst= o]
immobilization®l ¥Aje] activityE FA|she=dl o {2}t o2 Hrixjgl

CHFig. 1B).

1. 2ivet Aoz Fe Ry E tardadd] ¥ o

e 54 4.

1994-19954 712 Gtz Wt drie] dA wjgFpes  HE
edwardsiellosis®] A& Holx= YAE AM33ld, 4 ol F7|(B%, M
B AR)E TSAER sliAjo] =Sl 22T 18417 wiygsianh. Ao MF
A2k cha] ssulzjel] HFs 22T 1821 v Fol= FAMRI} A3 7}
Zarel7t £EE AN YS 2 = ddden & o ¥ I
APl 20E test& AlAl5tod Edwardsiella tarda® ¥Q S3sldch S3" F
of ciste] £AHE Al AF AMRE D Qe 571K YA o st 244
E4& AAISle] edwardsiellosisoll ch¥t ciA et o] 7] dataE AF
stazt stdch. & AYol AHEH ¥ 3Al= Oxytetracycline(OTC : Sigma),
Oxolinic acid(OA : Sigma), Chloramphenicol(CM : Sigsa), Florphenicol(g}
ZZEoZ =AM A}, Aquafen : florphenicol 2.5% §%), Norfloxacin(th4
nj S A4, quinabic @ norfloxacin nicotinate 7% )& AMg3stalen
A 248 913t ARE 712 Brilliant black& #F2 viability &30}
AHEEHE 2108 96 well plateo]] broth, dye, AlZ 2e2]3 2 fold2 3MH
P Zysla 18X 7 vt F Mo W3} blue—yellow® XA ¢
= a0 YA x5 MICE stgch £4¥ ZA3Ms Table 100 Yehfch

=
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Table 10. Minimum inhibitory concentration of 21 E  tarda strains

against five different antimicrobial agents,

=9 ¢ sg/nl

OStrains 0TC 0A M NF FP
RE 1 62.5 1.563 200 0. 684 1.563
RE 2 3.906 0.391 3.125 0.342 0.781
RE 3 0.977 0,391 1.563 0.171 0.781
RE 4 0. 487 0.781 3.125 0.684 0.781
RE 5 1.953 0.195 1.563 0.171 0.781
RE 6 0.489 0.195 3.125 0.171 0.781
RE 7 0. 489 0.195 3.125 0.684 0.781
RE 8 0.977 0.391 3.125 0.171 0.781
RE 9 15. 625 0.391 3.125 2.734 1.563
RE10 0.977 0.098 1.563 0.171 0.391
RE11 6.25 0.781 6.25 0. 684 50
RE12 0.489 0.195 1.563 0.171 0.781
RE13 62.5 1.563 200 0.684 3.125
RE14 1.953 0.195 3.125 0.171 0.781
RE15 3.906 0.391 6.25 0.684 6.25
RE16 125 1.563 12.5 2.734 25
RE17 0.489 0.195 3.125 0.171 0.781
RE18 0.977 0.391 3.125 0. 684 12.5
RE19 62.5 0. 781 50 21.875 100
RE20 0.489 0.781 3.125 0. 684 0.781
REZ1 15. 625 1.563 12.5 5. 469 0.781




Table 11. Distribution of MIC values of the isolated strains,

MIC value(ug/ml) 0TC 0A M NF FP
0. 049m] gt
0.049~0, 098
0.098~0.195 7 8
0.195~0,391 6 1
0.391~0.781 6 4 8 14
0.781 ~1.563 4 4 1
1.563~3.125 2 14 2 1
3.125~6.25 3 2 1 1
6.25~12.5 2 1
12.5~25 2 1 1
25~50 1 1
50~100 3 1
100~200 1 2
2000] 4
A 21 21 21 21 21




12. £e|¥ E. tarda 3 W4 54& 2= 359 vl& &4

Table 1004 A4 MICS] 2z} 3AAjo]l cfiyt = £ 5 KHH Table 11
3} ok ol UE2Y BAE At F3ol wel A4 MICE Ze 2
o] 4ufjo] o] MICZEE 2= 2o ¥chd (PYAoA 24 MICZLe] 4vjo] it
MICZtE Uehdlle F5= A R317171 ofYcl ), 0TCe 42.9%, OA: 19%, OM
2 14.3%, NFZ 19% 2]3 FPE 24%2 ¥4 &% & B4dch. 28y 0A
of il MICZto]l F2 oM BXExo] Qlout ymzA] 471A] Ao
i3l e 2 47 YA £XHo] Qo] edwardsiellosise] A EA] YE4F &
A7t AzstA & 4 2le 22 01C, M, NF, FPoln vja3y &g 4+
289 Fel2 Uehd 4 e A2 adE o 5 At

13. 8% 3§ Az}

gd A A4S 8 HolEd LR st P A 2 HAE
w45t ojuf ojm ¥t Ao B FH-BoA UBIkt=A] APl B2
MEAZ 8% A8 A4S M2 REY £ A& Ut HAE 3 Rzt 3
odch

A FHHBF 22)2 et Aol Y PR Yoi(Fig. 19),
53] edwardsiellosis®] &7 FA& Holt ofFell tisto £H[H KitE A}
£35to] AP} FAlo] 2] A& API 20E HlF 53 Kit2E F9 $F7
& identifydlach. e Wol: E tards A $¢Joll= secondary infection
53] Pseudomonasol 2]dtef o] APHI o= HY Zd Jefoll sladch

Fig. 202} Table 1304 = uie} o] & AFAdea Fu|3t A<t kit
A S o AA FLEFY S0l iy ko] 7Hs3lo] edwardsiellosis
Ak kitZA Y] 38 BEAHE Hoj F3 k. 2y R2kA] S 2y
o2 EM3REA Hrl @S FR FAS 3 Urtazt



Fig. 19. Gross sign of E. tarda infected flounder,
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Fig. 19. Gross sign of E. tarda infected flounder,



Table 12. External signs and bacterial numbers in the liver of
diseased fish

o}ofAH  sample =  RIA B Ald 4 /g tissue
(BHI ®jz] A}%)
S 1 2 AFEE, 93 U4 H5 o 8.3~9.7x10°
AjA W2, A7) noduled A&
3 2 3 ulcer 2&, UTESE, MM 2.0~3.0x10°
kidney 2923} nodule Y&
3 3 2 A7) nodule Ql&, ©3&, Q1SS  5.1~6.4x10°
H4 A&
a1 3 spleen 2T}, &3}, AN X3} 2.3~5.2x10°
H4, nodule &
ey 2 1 B4, 93 o, ulcer gE, 3.0x10°
nodule 9)%, kidney 3%}
el 3 2 o, ulcer U, B4, 6.7~6.8x10°

hemolysis 1<, nodule ¢&

& 13

2: 2138 Polg liver?] homogenated BHIu|R]ollA] counting3}iT}.

1: Qoo o]F2 FUSol YBLes ¥ A& a¢slgrt
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Fig. 20. Result of sandwich ELISA for the detection of E. tarda in the

tissue of infected of flounder naturally,



Fig. 20. Result of sandwich ELISA for the detection of E. tarda in the

tissue of infected of flounder naturally.



Table 13. Identification of bacteria and its comparison with the

result of immunological analysis,

ol ssuix]

{black colony/40) API 20E ¥2l ELISA®] Kit AH&
=31 18~32/40 E tarda, Pseudomonas 4,1 +, *
X3 2 3 ~12/40 Vibrio, Pseudomanas 0,0 1 - =, -
%3] 3 34 ~39/40 E. tarda 5 5 +, +
w3 1 23~27/ 4 E. tarda, Pseudomonas 3 2, 2 +,+,—
w3l 2 38740 E. tarda 5 +

w3f 3 6~9/40 Cytobacter, Pseudomonas 1, 0 - =, =

1: BHIoA =}g} colony 40788 F319] A ST tooth sticke g SSujxjo] &
A F A2 colony® FH& 22 Holl%.

2: FAH 22 570 colonyE FHY A

3 BE 45 AH8AIY AZE 5(0.D 0.60]H)E ¥ A,

4: QO 2 control3} FHRF FHo] HeU W, +E dAS.
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Hy4d 2 3

ELISAYH-Z 23712 o A¥eY A 23 ¥LdS Y A3sh7]
BHog wo] Eusint Ux|vt AEH Az} FPust QSRR g4
oA o gt o] ¥hHE H&3Prloje W2 olaFo] wWith oA
A 4 53og 2 AYoME polystyrene bead2h= solid phase
dollA 2] ELISAY & EE231 A2 A ol fe] FUS FHshe AU kit
3ol 2] FEWPES /Ushe dFE At

Ao zcho] Ao ELISAYS JAANE 2}F el &3l HojolM BH
t BAE AE3hs i Holy 2FolY Ko S ¥HE HE
3he 271 PPoe uUsojch ¥ANE &= WS Aol FELe=
2= 9y vy e daAY Pgo] F3] ulYsiy HAEHA Us B1
yor 7]&3oR o] WYE AMEsH=dl lojAM ¥ Aol thfA ofFujr}
Ztzke] of 7 Aol iRt 23 PAIE Fuldof she UAZLL] o] olrh
olofl ulsle] ¥ A& YU A2 Ax: For T UYo M= B F
7o YAE Fvidle BE oFol A &rbssithe olAE JIAa glch ol
3 BdE AEshed lojA &= solid phaseol] ¥S coatingA]F13 ¥}
Folaog whgshe A7l AYY 13 ¥AE AHE3he directP 2} FLY
AYsh= 12} YAE 2RSSt 12} PAg} HolAog ubgsh= AT AY
H 22} ¥ E AMESl: indirect ELISAYo] 2lom solid phasedl] A&
coatingA] 7] WL WA ¥ 22 YAE YL AYAFA = sandwich
ELISA o] A}gE|o] FcT) Indirect/direct ELISAYS ZA) 3tgd 2]e] t}gd
Zz213H= thyaou |3 Fol ¥Uo] solid phased} Ak AE
inhibition¥ttl= X 31 (Poulos et al., 1994)7} glglemg Hojo o]
A g A&stual she & A7 BFol glojMq o} 242 ZEIIYT]
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22]32 monoclonal A& AME-{F Song 5(1992)8] B IofA indirect ELISA
Hel A9 HEAZ} 10°%cells/mlo] Y sandwich ELISAY-2 10%cells/ml
2 ¢} 100852 zHx2lo)lF RYPol]e}l sandwicho] indirectRT} Z&
YA ool Fojurhke th49] Hio] oM £ AFoME avidind
bioting] 73} affinityS o]& ¥ sandwich ELISAY S AlA}3l4dct.
SZ8AI77} 1:51,200Q) E. tarda Edk-20] Tty E7] HEAPe] A
immobilization ¥ 55 YoM Az}, 50ug/m7t X AFEHAT,
immobilizationA] ARESH= Y3-8NL salt ¥ E7} % PBSETH= sodium
bicarbonate $#3-8-o40] bead?} ¥A| A BolsA 3= o HolH,
383 4hg AIZHE F&= o] bead EHo| A& immobilizationshsdl 3
fsith= S YQusiglchFig. 7). 0.25% glutaraldehydea®} 95% ethanol
& AHEY AN A YL AASIAA G Morissette 5(1990)3} Divis &
(1994)] Brofq nFF2}7} drh= Raet de] £ AYele FARE
H24E Jehodeng 3 AAE AXe 23YE AHE31AI 943 bead
& FF4ol Uxts] MY FA| imobilization A]ZtHFig. 8). v|So|3H
ZA3¥E ZolF& blockingA M=ol 9lojd BSAZE 7H F9t=tll negative
control] 0.D. X]oll QlojM L skim milk® ®]2A Yobx|Rt positve ZA2}7}
THE blockingAoll H]z§A Yol skim milkle] AHc) Fzpg hfd Foj
immobilization¥]o] Sl MY 7S &5l UHIA R3tA sh= AL
o Ax QL Rog A a 4 9lojrHTable 5). Biotin 2} ejo PEG
60005 A7Iste AHg3A S w27t F7Hdel wel g Fxx F715IdE
o} o] A= Hellsing?} Richter(1974)2] polymers7} soluble 81} 3}
ol9] Whg-& FHAAUrhks B3 At UASIR, Morissette(1991) &
of 2j3t B} o] PEGE X7t 5-71ol]l welA] negative cotrold] %
T 37t A%l Uikttt a3y 4% w2 AH83AST) biotin EX|3} ¥
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Aot FA Alo]o] wg-E 3ufolt FrlAlAthe Atk dxElA] Ygta 2
AYolM sx2 3% Mystd o 50% oly 71 0.D.2F RoFgrt
(Fig. 9). Avidin-biotin systend AMFYH ELISAYS AMRSH= uid
background ZA& 12j3t biotin ¥x|2} 3|9} extravidin-peroxidase?] 3
B AH8 sx& ZAsialch Biotin EA2} YANY] vx& 72 12.548/01%}
50ug/ml 2 B}3L extravidin-peroxidas®] B E£& Wa|¥ AYUS AlAstE-Su)
12.54g/ml biotin XEX|3} YA S A2|gt 4132 extravidin-peroxidas ¥ =2}
Aol ur-go] MM o2 nlobstA L S0ug/mlisE M2 A 140%2F 139%
o] FARRE 2 x]4=2} W2 negative control®] 0.D. x| mwiFoj 1:20000.8 3]
M 525 33 =2 AAYstAtHFig. 10).

stel RE EE3E WS AINY A & A a9y A kite A
Z2A 7L EDTA 32 Yot 1x10°cell/nlojd & F2 YPoJME 5%
10°cell/nl 2 EDTA $2& o] 5ulPx & o2 uUeh} sigle] Azt %
ol whet Ao} g 4 ol B Ydo] gojut Ao] APy W} ol
& £ dth= 2SS o4 4 UArKFig. 11 & 12). TS o HAFA V.
anguillarum LS-174, A. hydrophila ATCC7966, Y. ruckeri 11-4, A
salmonicida MT004, , Pseudomonas sp. 2} Streptococcus sp. & 1x10°ell/
W e YGAAE a2pkgo] UehA] oot & WY specificityd
el ¥ 4 glon] dEojy E2l¥ Edk-2 ¥dol tiyt E7] PN =
¥ E tarda 22| ZFol thslod M 2 2AE-S vehdo] 7] olE 3
48] E. tarda7} ZAEHE + A& ¥ FBoJAE F YA Ao A 4 A
Rog AZHCHFig. 13 & Table 6). 18y} §3 UgYP22 ¥AY
cross-reaction& ZAP| B, WAool H& E  tarda Edk-20] ch3A
1:51,2002] 3A7+S VEhH3L bead immobilization A2 AMR-3 £ tarda
Edk-20f ti¥t E7] ¥HYPo| 3IAY £ tarda FFo th3jA= 1:100~2002)

fr
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SRVAZEE Uil o 1008 Fx=of W2 22ptg-g HojFo] 2 79
ELISA d-& MAIG Zziel 4y Ao]§ BArt. ©]2A2 Romestand 5O
19930} vibriosis& gt Ho]A serotype [ BQl V. anguillarum V62
ZF3ol th¥t polyclonal 27| EP o2 AXR} indirect ELISAYS AHAIR
Azt FARsHCh o] Eaods e sxo o] Sk 23E &
o2 3M3HAM W-GFAZS wf homologous WS HEdh= A2 serotype
myel VIl ¥YS A&k A ulasie 1002y 2folE Holx] ¢
otxlgt &3 AYelNE aahhgo]l dojutA] gt ol& affinityol 2%t
xlo)2 GG HHRY epitoped]] 7R affinity§ 71 P ETto] &3
Nkgol ey slAIt ELISAHYME fAF 379 AL epitopeo] ot
affinity& 710 ¥AEE 1SS 3l & I2hg Mol o2 P4H
o3k,

zFue) YU Aashed QoldE 2 lipidel 2 444 BAE
of 23t Y, Al hg Yf2}ge ASUAV YYUE AHAUS
AZ2PARC} ol E, & background value® Fgicis ¢dalA ol
ol ol WL e Fol= WY OB Yolken(1982)3} Mirissette 5(1991)0]
AFE3} 9l detergentS homogenate 2Aojol As}st]  ARR-BIACE
Mirissette 5(1991) X ilojA= detergent®] AMR o2 H2 H2EF Aoy

Lo

fr

E AYAI}A = diethylene glycol monopentyl etherRlo] F7}€ ahd
2145 UehhglA|e backgrounds 23] o}z 7lshs oz uehuted)
ol= chyAaut 2 dH cheesed} G x|Wo] {3 tissue homognate
ZH= sample?] 2jolof ¥ Aoz Alg®rHFig. 9). 23V ¥ HEWA
L tissue homogenate2} PBSE 2Mojog Mgt guf 2z 5x10°cell/nl
712 A2s o} 2ol vy YA B olRE FE AL d F33A9 F
28 PUS EMstax} dn 23 ulEo] o] HAFY AAFEE oF
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ZzAe] BeEdel 2 A& ARsted 2 ¥E vAA U
& 4= ASCTHFig. 16 & 17). 2 A1 ¥ A& MYolM Yehd uie} 2
o] edwardsellosis®] AU4H FAE Bolx o]fol Eai3t= viable celld]
4 o} 10%ell/g tissueo] 28 o] gt kit edwardsiellisis® 283] 3
et 4+ ole ZARE Aol sh2lck. £ Jesus 5(1995)o] &%t
coagglutination& At kit A7 uhyo] oj3 HAFAI 10°~
10ell/ml Y HE ZAITHA mf$ &2 AEEF Yehl: Zojth. ez
w4olql &l etujole} sjato]al YalY b, AR, u|FojM e HAEYUAYG B
o] FYUSIEZ edwardsiellosisol] ZAPHE g ChE o FolM E tardaE
A&shed £ 47 Wdol HRes) g& Aoz 4so] rKTable 9).
Fuldde A2 vl SA 8] Hol28E AY e H-4 FFF
E7lo] dHA st AL 1:6408] SAVAZLE Uehd YIS HAA
X A&y Wzt SUSA imwobilization€3} bioting AZ ARS8}
oA 221" E tarda Edk-2, 3o} F3e YaPFol=HE Eay H-4
gl Fo] thE o AZY 2ApES EM5idSul P2 4H
2|} o3 E tarda F3Fol thi3iA 1x10°cells/nl ] ZH2TAS Yepdo] &
% E tardao] thejM& Edk-2RT 23 o §2 A= § RPA Fo] thE
oAl Fzte] Whg-& Ko|x| ¢otct UNtAo R S A7tet ELISA Az}
FARY Beg Bchs Rughes del & ¥ FAYAIIL 1:64020%
A Uelstgole 73t 1:51,200Q Edk-2 HPHrle F2 AEEF 2

ol AL Eojyntsict, 23 A|9t Dopazo5(1992)8] X I E immunodot?]

n

N e

Ao

vljo} AQ  TRV(turbot rotavirus)d ¥WLZ3s}31 TRV, ARS(Atlantic
salmon rotavirus in Canada), HBR(Atlantic salmon rotavirus in the USA),
18]35 SBR(striped bass rotavirus)o] i3t E7] 3}8 A ] titerEF XA}3}A

S ojs1: 3000, <10, <10, 2] ¢ 109+ ELISAY o2 2M3lgS
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i 1 : 4096, 1024, 2048, 2] 1024 £A3] o2 A7) Yeiwten,
Muriel(1985)= AU 7Yl wietd ofE A4S Ha¥ vl Q). oA
< R JYgell wieby BA-AY 1o Ak YNNG Fol
FYUstA] YriaiEoleta AR 2 A AAx o]y o]FollA =
At wbgol] gloja] ARERY HAYel 2J3fal 2jolzl Uehts e HQlch
et @AFEE FPoz st & A kito] UM o] Fy Y
E tardag& ¥EPE Aed ¥ $2 23S 28 = AL AL Juyd
ch.

ELISA¥ 2] c}E vhH o2 A biotin 2|3} goat anti-mouse IgG A&
Atk 12471 Sojue mouse YHY S AHY A= B2 BEYqL
& AH8¥ RHr} backgroundel oA 2F WASE AEVAL FUsIA
=2

Immobilization® A= beadF PBSol BAIIAU AZ§ Aej2 RHs1A
U B3 25 ol #Agol 83A1H inactivation®Qlom, AR AejolA B
I3t ARClE 0.2% NaNs 3713 PBS ¥3-8ojof RAsH= Zo] 4TS} 25
Te B3 5o AAgo] immobilization  3A|2] activityS §A]5t=t
F ot

ZAE22 o= dRMY YR cZ22E Ao ==t Fel7t e
L} infected tissue homogenate?] heat extract A}-&off u}2 background £
7t 2 AAPER o3y Qe ez gHrt ol ¥ FA FHS #3MA 2
dFolMe ¥ - BA BYA} surfactant & AHE3H] background a3}
& A Y3t of 30~40%2 A AT RA|T o}F RE iAol
A zero &2 backgroundE A& R3jPerg JFFEW AL A 2
24 A3 drtel gleleln BA™ch E ) 1 ol B ol FFHA
E tarda Z}g FHE Boln FEF} X2t Aol 23 o AZlx EF
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31 & ol (-)2AE BT &5 US4 o2 oo it &
3 oy njs 508 Zojch

aelz, oo ® A9 affinityd A2 dPA FA317] AlAE
affinity Z&=old polyclonal antibodyofl ]3] o] ¢li= monoclonal
antibody& AME3H= Wijol AT AF TAR FIEojAof & Zoin] YN,
x4, 23 1A Azle] oA 1A 2etAte 2 JHedt Yol BN
o] o} YARolrt

AgAo2 & Ao HYH ELISAYL Poj2¥E F& FeY Yast ol
& ¥ole} viable cell®rt ohjzl pusFoll tig e E23h= dead cell7}
Az AE2Y 4 dEe FHA JeAd FHeMx 7€) ELISAYo] 2 2
32 Y& o] 83t AokE Uit soluble 7] UYRUZS Y72

gl WS Roju beadE 2 TAME Al P32 insouble 71 W& A2}
224 bead ¥ N7 HZAM SO ek WPE ALY 4 U

ielzr & 4= Qlrh
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A A B A

3} A W: o]5F edwardsiellosis?] A kit 7|
A7) 1995.11.20 - 1996.11.15. (dd = 3 A)
Eods: 1996. 8. 29.

1. 439 ojn] Fofo tis}e]

U= oy Pl AYsHA SHoldls offF B4 AtdelA WSk o
g Y FolN M3 Aol WAZoG msfFy cfFEE ARl AS
Vet ope} oY Mg A HEL WU ojF{e digHARE 1A
27 HE22A ofo tiyt ALY kY suz} Ao 43o] 27Nt o]
g3t o7 clEHQ AMlE4 AP FolA edwardsiellosis & F& Y F
3] A&, oigt Foly A g felyetoM T el W 3fatoiollA
oichs] ¥IN3] dAdEe] 2 3E Y3l cHEHU ofF AHE APelrth
a3es dzaf vl GAYACAN 7R wids] ddsia e
edwardsiellosisol] ti3te] VR F-&o] 7ksyt ety spddy+= o2 t}
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