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Paenibacillus larvae®l gt Alad AR vxRAHS FHY {5 %
Axo] Fadel Higk FFS Fi Utk RERAR TGS 9sto, P larvae
o}¥of o3t vl HEFEFAE FYske] ELISA 2 immunochromatographic
assay (ICA)E /Mo ZE&3Atk P larvaed) Wd Eo] ©@ZFE3A Plal3,
Pla06, Pla07 2 Pla262 IgGl type@om™, Pla23e IgG2b type®lRoH,
13F9] 718t Al wapRkes Holx &gkt ELISA 3 ICAl &3 F33
AE Pla07, AFAZE Pla06S pair2 TFASACE #iSE P larvaed] oFE
2 3Aste] HAgE ELISAYS AZE37E€ 10°spore/mie] 10w, PCRe A
oF Hlwgk ¥fAE 9 Bolx& 96.0% ¢ 100%E EAoh ICAY HESHA=
10'spore/méo] e, PCR Z¥9} v ¥izds © Eox: 920% < 100%
Z Byt B dAFolM spE® ELISA kit ICA kit #We] n|xRAY 74

o~

Foo]  wERAE FH Paenibacillus larvae, BEE3A),  Immunochromatographic
assay, ELISA
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I. A =

)= 2 A ¥ (American  foulbrood, AFB)  Paenibacillus larvae  subsp.
larvaed °l3 & Aldd AWog 7P ol TAH A2 Aot
(%3} &, 2001; Bailey and Ball, 1991).

o] HeAe EHWE ST st B fFo HYsta, WAZA o3
A, 749 F FE7|Te] 4, FEEEE wan, 52 JAMES B 4%
el wdigk Hals F3 Aok (Bamrick, 1964; Atkins 5, 1970). el
ME 1950 ol A=ell A A&

o]

M oolde] otxs W

Aoz WASty ed, 7dd §E22 50

S
l-fﬂ

2 AioA mid A&HoE WA= ot (Y &, 2001).

HE A Ty Feikdel 7P Az s E 4o o] dAA o AH
< A2ErtEAEHer BR, @ v UhsAdE ANy A2x).

P. larvae subsp. larvaew IRYAE T (2575.0mx0.770.8m) .=
HE o3 5ol A, FEY AT 4-571 o= SR ol xE FA
AT o] Alge T Fo=E EyAY 9 A3t (Bakhiet # Stahly,
1985). o= <laf ol FAA AFAFo] s, AXFHAME F4 dzt
HAdS BF3hH, 35-50d%F AE b (Bakhiet ¥ Stahly, 1985).

AFBY A&t F2 #& EEstd dAvd HAH A5 HaE S ol F
AR oy, B U G e ¥ i AAH= B 2o, A
o HjFTAA A wlm FAWY 2% HJAM TR Paenibacillus larvae subsp.

T daslol 27 Mgln s A9t Btk £ we B3t

ERAEY Mgl F FHF At wgelds] Bito] AAF P. larvae



HZole AEAs o SolgAle el Al=d wh lg (8 5, 2002).

T«

i)

X
w3 P larvaed] W3 polymerase chain reaction (PCR) ZHZEWHo| /NEEA
o (Govan 5, 1998, %3 &, 2001), A&3} AES 98] nested PCR
(Lauro &, 2003)% Aol w9 Holxd Real-Time PCR (°] &, 2004)°]
NEEo] Boh g AA 9 AEE e s 93 =9o] A& vk

A9, gor ARE WA Aol T AU AN WEe /7] glo]

Al&3 AdS 9% ELISAY  Immunochromatographic assay (ICA)9] 7§
o] &5 U

webd B Ao E2e AFB WA e dolde] e BHow o
e %S B8] A, P larvae R I oFES il wEA HJAE
T ELISAS} ICAE /M3ty @gerae 2&e Ao o] &3sl= Zlolth o] &
st P. larvaed] EolAR v~ GFEIAE NESAI, ©]5 ELISAS ICA

o A2 AHgaglem, ELISASH ICAS Mdshr] 13 Alwt 75 333t



1 2 A%

1) P. larvae ©}E3Y FH]

(1) P. larvae W 2 o}xX A
P larvae (ATCC 9545)E Brain heat infusion (BHI) plate (DIFCO,
US.A) o Z=wsted 37CoA 2412 vt & ddfgers gdto AK HjA|
(Sporulating Agar) ©] Z=3stal 37CoA 547 wjdstitt. AK agar®] %A

< ofef o] Eef #h (Table 1).

Table 1. Composition of P. larvae culture_medium per. liter

Component amount to add per 1 liter
Pancreatic digest of gelatin 6.0g
Pancreatic digest of casein 4.0g
Yeast extract 3.0g
P. larvae
. Beef extract 1.5g
medium
Dextrose 1.0g
Agar 15.0g
Manganous sulfate 0.3g
(2) P. larvae o}x3Ql
FEHA oA%E HUA5Y] A AK WA WFE B 24N PHoR &

glol=o] Twsla 2d AXAIZ] ¥, malachite green (Junsei, Japan) <
Alobs gojme|a FIAESYIZ oA oF SR B F WA BEE %

EZ AMFHFFYY. o]F Safranin O (Safranin, 2EA|F) & 307 I3



ol & Aol &elH plated] HIUYHE OFEAE scraper®2 Fo I FEtn A A
Aol EHAZ F 33 dAEFGs (1600 x g 208) AHAES I &8
stel W RA (-70C)8HH A BALB/c w29 WY ZL& hybridoma clone

THI g ol 2 3AS HAEA Pl 28 &Y Ay gl FHAIZ] F ofx
Y 50uUE FFY Complete Freund's Adjuvant (Sigma, US.A)ol 4
T BALB/c vh%2¢ 57 W HFste] 2} ofxol] g |
AAstge. FHEELS 50ue]  FYA3 Freund’'s Incomplete  Adjuvant
U d4& 59 AR 38 HAWR HE}

Ao, 59 Folt FUo e BF Ao 50uH 33 B WA

ot
Lo
>>a

o
=

2) AEZES

HEHZ UAN AFaTFE A7 BALB/c w929 BAZAS FHEo A

EI&Fe AFgsgth. =3 wALS 70%  ethanolo] FH A I =A] Aol
washing media®l 23] A3l A FsATt AEZFGH AFEFHE EZE &9

g 37CE 7h23sle F=H3F T
HAA xS BEE sl 50ml tube Yol EWFE stainless steel mesh

(400E)E AXZ F HAS T3 3w FAZIE HlA Yo washing mediumS



FAANAY. 99 E A As washing medium 20mE EHFH Ead vFA
7} tubedl 2 FHYHIEZF iAot FAEZ (300 x g, 4%, A2)Z MHI b
ANEE AFHR A9 w8 mid-log phase HAEHE Z2A7#H 9|3 SP/2
myeloma cell& 50ml tubed] 21 TAld AR (1500rpm, 4%, A-&)3}d]
33 AT AR T HAAE AES packed volumeo] HIFAAMEG FA
A HEF AEe ¥ xdste HIZAMES} SP/2 myeloma cellE &3
o o]F 33 ¢ d4wE2(1500rpm, 4%, A5 HAAlste FAHAPZES 43
AAsG T vFA 2 AH F washing mediums £€33] A A AejolA JAAH
AZES FE=HA  tappingdted tube uleel oFAl TuF HAXA F
polyethylene glycol 1500 (Roche, GmbH)S 7}ste] HMEFTS AAE
S0l 9487 AXEXELS washing medium®E 33 JAEF (300 x g, 4%,
A)sto] AHsAT (F5-F, 2003).

HA"E MEE HAT medium 80mlol HFAIA 96 well tissue culture
plate (Nunc, Denmark)ell 150u/well- 2 - EF3Jct. EFE 3 T 24A719]
33 ¥, HAT medium< 5¢ ¢ F7ete] Alxzgdo]l HA 2 SP/2 cell&
APEA 7)1, §8E hybridoma A|ERF Meizxlo g wjoksldth 593 hybridoma Al
2ol #Fo] FIHW, HT mediumsS H7MAA FAoh Ax FAAH =] ot
G weF71E =-sAH

e

o

bl

=l
o
it

3) Hybridoma cloned] A& 93 ELISA

Eo] AE EH|StE hybridoma clones A¥3slr] $Jste] AE7} S5
well vl59] 1/3 A% AYRS o, v 35S 100u® FHste] ELISAS 4
AR, &9¥9S  coating buffer2 FA  (10pg prot/ml)d}al, 96well ELISA
plate (Nunc maxisorb, U.S.A)el 1008 EF3te] 4TelA 16417 F2HA
Atk AZ=dRE& A ASI phosphate buffered saline (PBS, pH 74)% 33
A & vEoHd FA9 AFS A7 Hsted 0.2%<9 bovine serum

albumin (BSA) blocking £ 200E ZF welld] EF3td 4ToA 2417+ A



Ha A

Oll

&gk AEdS AAS PBSE 33 AFH T AxAA WARD
hybridoma ¥ 93k ELISAC] A3t

Bl hybridoma AX A59S 1002 ELISA plate welld]l 7}3F &
Ao 408 = ¥reA#HT thA] PBSE 33 AlASta goat anti-mouse
IgG-horse radish peroxydase (HRP) (Sigma-Aldrich, US.A)E  conjugate
buffer® 3]Aate] 100u4 7Fata, A-2eA 402 wH&AIZTh PBSE 33 A1
3l chromogen buffere]l 0.1% ABTS (Sigma, US.A)S 0.02%2] 3HAakst
FaE TR AS 7 welll 100w® H7bskar AolA 408 WA F
405nm(referance 373 492m)oN A FFEE Z43IA T

ELISA A% F3%=7F 200140 HE cloneES @2 A¥ste] dF FHAA
B, A AW (05 cel/well) 22 Eo|FgAES BEHFE clones A3

o A8E hybridoma' /1A M AAG F Bl Felshanh

AZstY Tz GFEIAE FhHshe BSE AMSAT EF NS v
(1253, female)= AEHZE 15FY Ao v pristane (Sigma, US.A)ES 05
n B3 W2 FJEFst ZHAIA E3dh o] & oF 10¢3 B4y JuE A
ETE AFASIAS AHE BEae A48 F WsEE s

Protein G sepharose 4B gel (Pharmacia LKB, Sweden)S ©]&3}e &

& Fo [gGE AT Bgol WEde] AL B4t PBSE HW HAH F

N

A25e] & ®Won (0.3ml/min), ©]

NaSCNS AF&3tdth 38 IgG 82 10mM PBS, pH7.2 & F43 5
WS =5, AT o3 (0.22um pore size) TS, ELISAES $3F &

2+ plate ¥ HRP H3A 9] Az AL&-3A T

% AMHL PBSE, 334 £=& 3M

ey



i

6) G234 9] isotyping

2349 isotypingS isotyping kit (Sigma, U.S.A.)S o]&3lo <
gttt AxzAre] WHo| wel hybridoma WS FEd 2~3mE A &3t
nitrocellulose membrane stripol A biotin—-avidin enzyme detection

system . 2 hybridoma”} &8ss &4 9] isotypes &elstsict.

3. ELISA { 7

1) HRP-MAD conjugates A4+

Wilson®  Nakane (1978)¢] ®®ol s F3sHAct. $A  HRP
(RZ=3.0) bmgs 12m FSHFFA =20 F 0IM NalOs Sigma, US.A.)
300 S H7bstar A2eA 2083 SFSA E=ol FUH. olF GIE2IFAE
10mg/ml= FH7bstar 2413 &b A2A ofetA E£5° + F NaBH4 (4mg/
m¢)(Sigma, US.A)S 100uE ¥ol FAd WA 243 wEA0 %
PBSE o] &3t T3 & Wyiol Bastw ALEetith HAAY FS flst
o] BSA (Sigma, USA)E 10% HA 7tstr 0.02%E A thimerosal
Sigma, U.S.A)S 7}8te] F3i

2) ©ZFE3}A coated plate FH]

A d2EdAES FLEeE of Suy/mlHA F2 buffer2 3|Astal, o]&
96-well ELISA plate (Nunc polysorb, Demark)ell 1002 EF3lo 37T
271 2417 AX T T 4T Yo HAXAA 1647 FHAAAG. o2 |

20

H& 0.29% BSA-PBSE 2004 74813 4Tol 2417+ AX|ske] B3tk



3) Antibody pair 23

FHH plateE PBSE 33] A|#3}a ol H{FAS PBS-TA 3243l well
T 100pe® EFEt] ARoA 30EZE HA] HAF T PBSE 33 AlHEA
o] & Z}7Z}o] HRP-MAb HEAZS conjugate bufferdl]l ZA3] FAsted Z+ well
o 100w EFska dolA 3083 WA Fo PBSE 33 AlHsint. L4
NS 100p# EFskar 30& Foll olE 406m (WxEIF 492m)olA FRE=E
28 a3

243tel, 2 w2EYAe] 2FF TG A $5E pairs FHE I

APA Axg& FA=Z A48

il
n:loh
e

4) Sandwich ELISAS 93} capture@d A ¢} detectordtd| o] A ZA}

Antibody pair2 ZAARZE Z+Zte] A pairE AFESte] wiSE P larvae] of
X5 AE37] AT FAS B3] ELISA HAx1S AA3A0 AHS 24 9Ant
o PBSZ 33 AAlskitt. HAMAE B SRS 842 02% BSAZE H7HE
PBS-Tol A& 34ste] 4083 d2olA w-AIZH A== 02%2] ABTSY
AREste] 303 WHEAIF T W RSl Bolr HAME 93 AlEe thed 2ol
FHEE Y. =, BHY AME IS A A3} microcentrifuge tubeol] ¥al 200
W PBS-TZ 7}3F 3 microcentrifuge tube®& plastic B2 2 wpafdlz 20%%t
HAEGsAS (3000 rpm). YAFETHL WE 3|gste] ELISAE AAEA o,
PCREA (°] &, 20005 fiME T4 ANEE AHS3HT

(2

2

tlo

4. Immunochromatographic assay H<| 7§

1) Colloidal gold HgA A=

(1) 20nm colloidal gold (100m¢)e] A%
Z245% (Z9AF) 89mE hot plate magnetic stirer® AFE3e] 60

T2 7}¥3sta, 1% gold chloride (Fluka, switzerland) 1ml2 7}k 0.01%

_8_



A sHet. 2 T 1% sodium citrate (Sigma, US.A.) 4mlo]l 7/ 6ml

= HaL, 7FEE gold chloride®] F4ol FA 7Hdth &oo] AHAxMow W o
7hA oF 50% FASAAL, 5EF B F WAse] ARSIt AHEE RE &

& FAEEY (FABE AL 2A

-

At.

(2) 40nm colloidal gold (100m¢)e] A Z
TS0l 20nm gold 25meel]l & 153mE 718k o EAY 1% sodium citrate
(Sigma, US.A) 2m<S 7}t 0.01%7F HA 39t 1% gold chloride 2ml

2 E 18 e T Inl/min AEZ HASYL o]T 2 E §XA M 208

7 #A F Aol PAs Agaanh

(3) Gold HEA A=
Gold HEAE wHE7] fste] A& 232 AFAHO=Z plain gold®] ODFol
1.0°] HA stz Y@¥MlE=+= 0.lmg/mlo] FHA 3Pk plain goldd At=
0.1% NaOH (Sigma, USA)E BEorb wAlgt =3 Aldle 0.01% NaOH
& ARgstad. AEA AxXE $18ke] pH 752 A3 plain gold 10méol] A
£ HFHI F 3083 AXEAY. NaOHE pHE 9I71A] &9 F BSA (10ul of
10%/me  gold)E 7Fstith. 1023k A % ol <4Ed (10000xg 30,
4T, Kontron T-324, Italy)AlA e AEdS AW gold HFY 1%
T-20, 1% BSA, 2-3% sucrose, in 100 mM PB)ol A -3}

p—
L

2) Immunochromatography

Nitrocellulose transfer membrane (Whatman, SP003, US.A)S
Smm Z°2 Ao F AAH FAE 10mg/mS 20u% ¥ dottingste] A
2o A2 F ICAE SAHAT VPR SolE AAE 948 Ame Fult

ELISAS] 79 sdsA st



L e ZA

P. larvaes BHI wjA[eA] 24A%F FtF vt & addAS & 23 2
FFAe S AAEAT (Figure 1, A). 2423 wlF F AK s A oA w)
& 3 T olxAAS 3 A ik ARt Bl wel, FEAY malachite
green o GMEHE o}E7} safranin O] o8] ML= FE Mo goF A

vls) A S7HES & 7 AT (Figure 1, B-F).

Gram staining

Figure 1. Gram staining (A of P. larvae incubation onto Brain  Heat Infusion

agar at 37C for 24 h and sore (B to F) staning of the organism at 24h,
48n, 72h, 96 h and 120 h incubation onto AK agar at 37 C.

_10_



Cell fusion sty AE3 P larvae ©FESE EolFow  HESSle=
hybridoma clone & A|&Z<Q0 AUE T3t FAAHA FATHE At Ay
Pla03, Pla06, Pla07, Pla23 @ Pla269] 5% cloneg <Atk o] cloneES
upg-2o] HESY AL EBSFE Protein G Sepharose gel (Pharmacia LKB,
Sweden)& ©]&3F affinity chromatographyS ¥3te] AT GIFEIFA S
A7}S ELISAZ 343 Zy= Figure 29 Table 2014 R nvie} o] 3 2
°] ODZko] 0.1 o]do= 10° v} o] 4%E 97kE Yeh ok

15 ¢ ——Pla03
—=—Pla06
—&—P[a07

c —-Pla23

& 17 —%— Pla26

[©))]

<

5]

[Ye)

o

<

Q 05 f

O

0
0 1 2 3 4 5 6

Dilution (Log)

Figure 2. ELISA results of culture supernatant of hybridoma clones
showing specific reaction with P. /arvae spore antigen.

_11_



Table 2. Titer and protein  concentration of  affinity  purified  monoclonal
anti-P. larvae

Clone Protein Con. Titer

mg/md

Pla03 0.66 10°

Pla06 2.85 107

Pla07 3.79 107

Pla23 05 10°

Pla26 3.2 10°

2) @234 9 Isotype

AMelE 349 isotypee Table 39 o] Pla03, Pla06, Pla07 2 Pla26
< IgGlo=E Pla232 IgG2bE AAEHIJH. °]F cloned Eo|EE Hole X¢
S AW3te] ol X P& sandwich ELISA kite] 7§iell A&} h,

Table 3. Immunoglobulin G isotypes of monoclonal antibodies to P lavae
spore
Clone no Antibody type

Pla03 IgGl

Pla06 IgG1

Pla07 IgG1

Pla23 IgG2b

Pla26 IgGl

_12_



3)

i

2EYA Y Sol=

B Aveld AEHoR HAW 559 VIEFPASC] O ARSH WA
32 Holtsh Fohrs] sl Table 4Msh Bol 2FF
Yadow ELISAS 448 A7 A8 AFEd 2Aee oA %o

Table 4. Specificity analysis of antibodies by ELISA with different bacterial

Monoclonal antibodies
Pla0O3 Pla0O6 Pla07 Pla23 Pla26
Melissococcus plutonius - - - - -

Baterial strains

Salmonella enteritidis - - - - -

Salmonella typhimurium - - - - -
E.colil K88ab - - - - -
Pseudomonas aerugenosa - - - - -
E.coli O157:H7 T £ F - -

Streptococcus mastits strain 1 H & 35 - -

Streptococcus mastits strain 2 - - - - -

Rhodococcus equi - - - _ _

Staphylococcus aureus 1 - - - - -

Staphylococcus aureus 2 - - - - -

Bacillus subtilis - - - _ _

Micrococcus leutus - - - - -

3. ELISA

1) Antibody pair2d%

Sandwich ELISA®] capture % detector® ZAL 93t AAH FAS

Z}Z}  plate coating ¥ &4 (HRP) HIAE AZX3} ¥ P larvae spore

_13_



antigen (10%ell/m)S AF&3te] EA3ATH (Table 5). Pla07<  capture®
AF8-3tal Pla06S detectorZ AME3IAS o 7B g wESS Yehydleom=z

5o A3 Pla06 2 Pla07 clones A &34t}

4

Table 5. Determination of antibodies pair of sandwich ELISA for the
detection of P, larvae spore antigen.

Detector (HRP-MAb conjugates)

Pla03 Pla06 Pla07 PlaZ23 Pla26

P1a03 -2 - + + -
Capture Pla06 ~ ~ o N i
(plate
) P1a07 + ++4+ ++ F++ +++
coating e
++ + ++ + +
Mab) a
Pla26 + - + + -
8 The results of OD by sandwich ELISA. -, OD=0; +, 0OD<05; ++,

0.5<OD<1.0; +++, 1.0<OD<1.5; ++++ 1.5<0D<2.0

2) Sandwich ELISAS] HZE3SHA XA

BAWNY P larvae spore® AZ WAEES A7 98 1x10% 1x10,
1x10%  1x10°, 1x10%, 1x10°, 1x10°, 1x10' spore/100xt 7} = A 3As o}
£ Pla06= Pla07& E3lY sandwich ELISAES AASHTH Figure 33 7o)

1x10° spore/mle] AEAEE B Yt}

_14_



35

25 1

0D405/492nm

8 7 6 5 4 3 2 1
P.lavae spore (Log 10, cells/ml)

Figure 3. Limit of sandwich ELISA for the detection of P /arvae spore antigen.

3) ELISA kite] 917 E 2 Eojx
u 2R R o] A= olF 7R FFE3HE o] AAEo] JA Fa, IA

R ESA & By 8 W fEsy] WEel, ELISA kite] W= 2

uey
ek

H = PCR W (o] 5, 2004)9] AHE 7|Fo =z vluwste] RS

o]

ki
Lo

o] 7}

N
k1

96.0%, S°l= 1002%5 R Aot (Table 6).

Table 6. The result of comparison PCR and Rapid kit

PCR
ELISA kit (Ref. method) Total
Positive Negative
Positive 48 0 48
Negative 2 54 56
Total 50 54

7}. Sensitivity: 48/(50)%100= 96.0%
1}, Specificity: 54/(54+0)*100= 100%

_15_



4. Immunochromatographic assay

1) Colloidal gold A&}

73 20m % 40mm E A ZF colloidal goldE  spectrophotometer® 3%+
4 FREE 34 2% 20m Y A= 528me FFeA Al FEE B
“om (Figure 4), 40m LA A$= 536me] FFoNA Hu FFS HAT
(Figure 5). =3+ HAAAWFoz2 59 S o Figure 6 oA} Zo] Z2zh 20

m% 40nm +73 9 YAIE A A

WK 145 - o i

Figure 4. Absorbance spectrum of 20nm colloidal gold.

i o ax e 14 TS

Figure 5. Absorbance spectrum of 40nm colloidal gold.

_16_



Figure 6. Transmission electron micrograph of 20nm and 40nm gold colloid.

2) Immunochromatographic assay™ % #HAZ3HA] ZA

BANY P. larvae spore®] AZE WAEEZ 2] Y] spore 1x10°%

1x10°, 1x10°, 1x10°, 1x10%, 1x10°, 1x10% 1x10'/m¢ 7} SA 343 ICA

mlm

S =

Fog 1HT o 1x107/m 7AA AEFol 7ted AHo|H

o] Higte Yo AZ=PUEE Bt} (Table 7).

Table 7. Detection limit of immunochromatographic assay

AN S w, 1x10%pore/1004] HEZEE BHPom olE 1009 AR

, 4Rtd oz ELISA

Spore/mé

1x10>  1x10° 1x10* 1x10° 1x10°

1x107 1x10°

Grade - - - +

+ ++

_17_



ICAS WIt= 9 Folxeo uas PCRO 93 ZAz(o] 5, 20005 7]E2

=
2 vlaste ®BokS o, I EE 92.0%, 5ol 100%E E At (Table 8).

Table 8. The result of comparison PCR and Rapid kit

PCR
Rapid kit (Ref. method) Total
Positive Negative
Positive 46 0 46
Negative 4 54 58
Total 50 54

7}. Sensitivity: 46/(50)%100= 92.0%
. Specificity: 54/(54+0)*100= 100%

_18_



)
v BREo Al P. larvae subsp. larvaed FAEE Y3 PCR-kit7} 74
o ARbE T glew (Y &, 2001), 2001 W= BEAEO A1dl P
larvaed| A vWIHAA  o}=2d P larvae subsp. pulvifaciens?t AR uwat
AN F& A3 P larvae subsp. larvaettS A ¥ £ d=
Real-Time PCR71™ o] 7/B&= ATt (o] 5 2004).

TS HEREAEY JIaS 9k @A R Al=" vk oy (¥ T
2002), ©]& npolyclonal antibodyE2A Eolxeo] EA|Ho] YL AHOZ AlEF
o, ANTIEY AF HFsE fal 2 AFolA AAIG GESEIA S N ol
o] &3 ELISA kite] M2 S0]4dS =ole $8% driE = F o Asd
o & AFeMe G22I S A, olEsta] ELISA W& 7/fEsts] Sol=s
ERomH, olygt GEEFAE ICAE o83t e HAIAHES =4 + UA H
Aok ol gk kite] i FAFolA WA ofx e MRS FEE7] 98] AK ujAl
A 5z Wik S A kitE AASHY] 91 P larvaed FEF ol A0
FelHAeH, FAd &= P
olglgt HEEFAE P. larvaes AL T AEH} wAREES UHEA E=
Ao R Hol Bolx7t & RAoFE IRHAY. P larvae WHE  ELISA ¢ #
A= 10°spore/100xt olFo™, ol& 100w AsFoe= T wf 1x10°
A HEFel 7hsd dF oW, FIHA HASE AAgHH AHHEE A kit
Mol 7hsd o R ALRHT olgjg HEWAE 7IFoR 7T JEE

o



= PCR 7I¥(o] 5, 2004)& 7)1Fo =2 HWEHESE AL, UgsE 96.0%, E°
TE 100% oAtk I ICAS /MES Y& colloidal goldE HAEm Ao Z

]
ro
o

A< ™ 203 40nm 7739 dA7E BQlE A, AE" colloidal gold

FAe WAHE ZPPHOEA ICA gold-Ab HHAZ ALgo] AP Ao

"

hud

AtR®ETh o]2 ulgoz [CAY HEFAE 107spore/100xt oo™, A
PCR 7143 wlaslde A%, UHFEE 920%0:, Eolw: 100% otk ol
+ PCR 7|9l ZALA UdE 2 Sol=7t Hoju, 49 AZS 93 AA
U, EdE 7)7]9] Z8 glo] dFNAY &3 AT 9] ELISA 743
Rapid kit®] W& Hx w=A P larvae subsp. larvae

o AAH 4L H4T & US Aew Jud

it
)
uv)
[0
ok
2
o2
oftt
off
N
N

T

i)
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FRarle] BAS ASRAIE vE R AEF AR Astel vk

GFEFAE o] &3 ELISA ¥ ICAY /MIA+E 3 b, o33 22 23
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Abstract

Development of immumnoassay kits for the detection
of Paeribacillus larvae infection in HoneyBee.

(Advised by Professor Yoon-Kyu Lim)

Won Myoung Kang

Department of Veterinary Medicine
Graduate School, Cheju National University
Jeju 690-756, Korea

American foulbrood is very hamful bacterial disease caused by
Paenibacillus larvae infection in honeybee, leads great damage to
bee-farming and subsequently results in critical loss of productivity in
many cases. To detect the infection of Paenibacillus Iarvae, the ELISA
and the Immunochromatographic assay methods were developed using
specific monoclonal antibodies against Paenibacillus larvae spore. Four
of the monoclonal antibodies produced were identified to be IgGl and
one to be IgGZ2b. No cross-reactivity of the antibodies were detected
with the 13 kinds of bacteria including Melissococcus. pluton which 1is
causative agent of European Foulbrood, indicating that the monoclonal
antibodies were highly specific for Paenibacillus larvae. The detection
limits of Paenibacillus larvae spore were determined to be 10°spore/ ml,

and the sensitivity and specificity were 96% and 1009 respectively in
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ELISA. The detection limits of Paenibacillus Ilarvae spore  were
determined to be 10'spore/m¢, and the sensitivity and specificity were
92% and 100% respectively in immunochromatographic assay. These
results suggested that the ELISA and immunochromatographic assay
developed in this study could be applied in diagnosis of American

foulbrood.

Keywords : American foulbrood, honeybee, Paenibacillus larvae,
monoclonal antibody, ELISA, Immunochromatographic assay
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