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Development of ELISA for Brucella abortus RB51
I. Analysis on antigens of Brucella abortus
RB51 by Westeren blot
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Abstract : As compared with reaction of antibody for sonicated antigen of Brucella abortus strain RB51
and 1119-3 by Western blot analysis, Brucella field positive sera was detected strong reaction at 40~80 kDa
LPS of strain 1119-3, but detected very weak reaction at strain RBS1 partly. Otherwise, as we analyzed
major immunogen of RB51 by antisera bled periodically during 6 months after RBS1 vaccination. we
detected strong immunological reaction at 17, 18 and 8 kDa antigen of RB51. Especially, reaction of 8 kDa
antigen by Western blot coincided with reaction of dot-blot assay in RBS1-antibody detection method. We
also compared with reaction of field sera by STAT(standard tube agglutination test), dot-blot assay and
Western blot (reaction of 8 kDa antigen of strain RB51). 16 sera of 4~5 months after RB51 vaccination
are all negative by STAT, and 12 field brucellosis positive serum are all positive, and also 12 of 16 sera
vaccinated RB51 are positive by dot-blot assay and reaction of 8kDa antigen by Western blot. but 1 of
15 Brucellosis negative sera reacted nonspecifically dot-blot assay.
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3oz Aol 1= T e AAoinH,

HIE| vF F YA B. abortus strain 2308
2] rough mutant ¢) lipopolysaccharide O-side chains®| 2
&% B. abortus RBS1 straing o83 AFHAE 7Y
&t F-FAl2hy ool ARg-3H3 QUTh. B. abormus RBS1
2 rifampin®l] WHAd-& 71213 912 urease(+), glucose(+)
ol erythritol EAA] 2 A= WiFA CO& 278}
A e A4E 7RI oS kg 2k g E BR
Akl gAE A sk &8-S (Milk ring test),
2247 HB-2-FW-3-(Rose Bengal plate test), &4
$h2-%]uk-8-(standard plate agglutination test), 54|
&2 (standard tube agglutination test) ¥ WA AL
&(complement fixation test)}AJ= B. abortus RB51
9 dAE AN4Y 5 o} AA S de] st
S "A RBS19] FAME A F A= W
He 74 §UE o4 dot-blot assay Yol FAF W
HI6Bo 2 o] HAMH-& AMS-E = nitrocellulose paper
(NC)2| ##, conjugate®] &%, substrate®] &7 2 3
A7l we} Ajo]E Koy FighEyel dAo] oyl
AYdzre] Ayt 2ol B = Sl

el B Q7e BEAebEel AeF AN4EE
Nat7) $lsiA Westeren blotd ©1-8-31%d B. abortus
RB519] F Hd 9 BAEL, o] I #
W83 @A) RB51 A AP 2.2 o] &5 3lE dot-
blot assay 21T} W]awstd vt

Tig % Uy

BADF

AR AM AMLE FFE ¥)F NVSL(national
veterinary services laboratory)o| A ¥¥-& B. abormus
RBSI strain?} FYF olasbadd Algstdd Bus
Ql A} 2ty A2kt B. abortus 1119-3 strain
£ o] &3t

HHQF X BREME

FAFFE 10% bovine serume} -8 FRAE &
ARl HE3 o2 Candle jardll 36~4847F F Hi
&g The 22 wlR| o 36~48A17F BIVHERE FF Hl
sl th Wl g & plate B phosphate buffered
saline(PBS) 10 mi& ol 33 thE 10,000xg& 33
A3 Bt BaE T2 glwet) B PBS
50 mlZ F-FA)7] 5L sonicator(75% max. output, 1.5sec
pulse on & 1.0sec pulse ofNZ. 1087 289 B &
S 12,000Xg, 3087 At 1 ASAE 045 um=
A3 e U= AR

Sodum dodecyt sulfate-polyacrylamide gel electrophoresis
(SDS-PAGE)

B. abortus FREME 8 2&0 wE dUg
Lameli ¥ %)) 23}% 10% T+ 15% SDS polyacrylamide
gel 150 VE 1A17F Bt 7195 & AAIE v
Coomassie blue R-2502.2 HAste] ¥ F5:7+e] ¥4
9] Aolg B89 2w Standard Molecular Weight
Marker(Sigma, St. Louis, MO, USA)Y |8l &9
A71& 2HEsksich

Western blot

Winston & Fullerl] w2} SDS-PAGE! 23] ¥2] 2
7HE B. abortus sonicated 3 electroblotting buffer
(20 mM Tris-Cl, pH 8.0, 150 mM glycine, 20% methanol)
WA nitrocellulose membrane®l] 1.0AZ 3~4A17F E<t
Y519 o). Sonicated ¥E¥E©] HAME NC membrane
& PBS(NaH,PO, 0.23 g, Na,HPO, 1.15 g, NaCl 9.0 g/L.,
pH 72)2 23] A& & F, blocking buffer(1% skim milk
in PBS)°l A20ll4] 147+ F<F BXA7 F PBSE 3
3] AAsgc} d7io] RBS1 A EA e o9 BF
Mgk 8L blocking buffer® 348} 142 B¢
A LA vkgAI7 T}8- PBSE Wil 33 M3
t}A] goat anti-bovine IgG(H + L specific), horseradish
peroxidase conjugate(KPL, Maryland, USA)& blocking
bufferol] 1,0000) 3418t A &ofX 1217 FF whgA
F)3 PBSE 4% o4} M AT F, substrate 8H(3,3-
diaminobenzidine; DAB 50 mg, 1% CoCl, 2 m/, PBS
98 m/, 30% H,0, 0.1 m)y& 10-15%7+ ¥H-&3l band&
3218l 2™ Standard Molecular Weight Marker(Sigma,
St. Louis, MO, USA): 0.5% Ponceau S(Sigma)E. 541
sl grgle] A71E AEsth

Dot-blot assay

Bexzl RB51 &% 10% bovine serumo] -8 H
242} e A9 bacitracin 25 unit/m/, polymixin B §
unitm/, nalidixic acid 5pg/ml, vancomycin 20ug/mi,
cycloheximide 100 pg/mi©] A7} BPNV mediumel]
37°C, 36~48 hrs Wl %k3led 0.15M PBSE o 348l
3,000X g, 3087 33 A4AHET F FEE 9 3X
10" CFU/MIE 2%, &&,FollA 65°C, 3087 A&t
of APEAFH oA QAR S 40 BEsict 3
% YAME-FEE 280 nmollA4] OD 0.82+0.01% TBS
buffer(Trisma base 0.47 g, Trisma HCl 2.54 g, NaCl
29.22 g/L, pH7.5)E 8|48} ARS8t

NC membrane(Bio-Rad)o] 100 ml ¥ ¥-F31o] 7133
g olgsle] 1087 F3g o8- TBSE 13 A¥&
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T2 37°ClA] ARAA AHEAIZEA 233t GTBS
(0.25% Gelatin in TBS)oll 3087+ HXA]7| 1 TBSE 1|
3 MHstdr 842 GIBSE 120 343t 7} well
o 100w ¥ B3, 3087 A7) v A FHEE o
£-31] NC membrane- §34]715L TBST(0.05% Tween
20 in TBS)E 53] A& 3%}, Conjugate(goat anti-bovine
IgG HRP, KPLy= 172000802 8|43le] 3087F vhg-A|
7]3. TBSTZ 33|, TBSE 13|, DW= 13| A3g )&
Substrate(0.5 mg 4-chloro-1-napthol/m! in TBS and 0.15%
H,0.0& ¥o] 3~587F whg-AlHA Mo s sl
FHoz wAssich

Standard tube agglutination test(STAT)

71 8H 80, 40, 20, 10, 5 w7t T8 ZHzhe] 4% Al
P B2A2 Tube & JHHL 05% sEol /e
Ade 1008 EAsled 2ml 4 W 2 EES S
37°C, 48A17F WHe-AIA S o] dolihz Al el &4
g R 7LE APPEl 1008] oY W YAHoE
B3¢t

Ay W2

s2M2} RB512 1119-3 %2 4§ H|R
B. aborms RB513} 1119-3 #-& McFarland No.29] &
52 RaAA 229 ST oS A719%s £

M 1 2

A

A% A3 RBS1 &rgel 1119390 vlsf 62, 57kDa 5
Aol Hr|7h 47h gAEH o™ 35, 33kDa 9
vz AL A7e] BY9ge] AAHAO F 5T
o] @A @ 3ol ol HA YUTHFig 1, A). 3
2%} o5& Western bloto] 2|8 418 A3} RBS1 &
AYRE F 35 2F ANFe R vod g B
o.en 20kDa o)kl o4 1119-373 &) RBS1
oA efzre] Wedkgo] #aE et Kkt ofe] B
248 KN EAH A RBSL 3 €8 1119-3 #F
9] 40~80kDa o wi§ 73 vh&-& HIUTHFig
1, B & O).

Westeren blotoff 2J#F S 3Al2} AB51 #ale|
iy B4

HZ2A8 RB51 oef HEE F71HOE oYt
AP AL 0]-838}] Western blot £ )% RB5!1
aelo] woldA B3-S BA% A9 F i o |
AQA B #AE 5 AUTE 2 F 64, 36, 34, 20kDa
9] gle) ¥hg-& sfAe mE) sl e I8 &4
HAE w33l v E A Edte] FE gAY ¥
Eolghl o 2 F4 ¥ thH(data not shown). £F 17, 18kDa
2 HE 127REE 48 J3d9e-2 BHAFg 2)
Ao ohet wkg-e) xolE B rhFig 3). E3] RBSI
9] 8kDadl #HUL HF 34FHRE 743 Hdve-g
Bgew 7k Axpd AGue A dot-blot assay 4

1 2

B C

Fig 1. Electrophoretic and immunological analysis of sonicated antigens of B. abortus RB51 and 1119-3. The sonicated
antigens of B, aborms RBS51 and 1119-3 were electrophorecally analysis using 10% SDS-PAGE(Panel A) and also
immunologically with sera from cattles vaccinated with B. abortus RB51(Panel B) or with field bovine brucellosis(Panel
C). Lane M. Molecular weight marker (Sigma), Lane 1. B. abortus RBS1 sonicated antigens, Lane 2. B. abortus 1119-

3 sonicated antigens.
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Fig 2. Western blot analysis of sonicated antigens of B. abortus RB51 with bovine serum(1:100) collected at different days
after vaccination with B. arbotus RB51. Lane M: molecular weight marker, Lane 1-11: Day 0, 26, 42, 55, 82, 96, 120,

134, 148, 162 and 182, respectively.
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Fig 3. Western blot analysis of sonicated antigens of B. arbotus RB51 with bovine sera shown various reactivities. Lane
M: molecular weight marker, Lanes 1-3: STAT(+), dot-blot(+) serum, Lanes 4- 6: STAT(+), dot-blot(-) serum, Lanes 7-9:
STAT(-), dot-blot(+) serum, Lanes 10-12: STAT(-), dot-blot(-) serum.

23} A8k T

STAT, dot-blot assay 2 Westeren blot 2| ¥t&
o Hm

tlepst Rl B YAl sl oke] BEAM
A4 IS STAT, #-FAet RB51 8H 242 dot-
blot assay$} Westem blotoll 2%+ 8kDa & 3e] vh-g
Al v waldty BF2A2 RBSI o ek HEE ¥

4~5709H 9 AA 1658 HAE A3 Z5 STATOIAM
AL Reon 2 5 125904 RBS1 Y& HYL
 8kDa 3¢l 93A] dot-blot assay?} z} 7|AE A2 o]
AR EGct £ o] BEAE FHER 125F 45
7} dot-blot assayolix] duk-go] BAEAY olg} 242
& 8kDa o] wHeHE AXF JHE BT
oke] HEAE YA dot-blot assay WL EHR]
¥ STATANA 320080 ©de] FAVHE Hole
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Table 1. Comparison of STAT, dot-blot assay and Westeren blot(8 kDa) against various bovine brucellosis antisera

No. of sera STAT" dot-blot assay’ Western blot?
Groups
tested + - +
I 16 - 16 12 4 12 4
m 12 12 ; 4 8 4 8
111 15 - 15 1 14 - 15

1. sera from cattles in 4~5 months after vaccination with Brucella abortus RB51, 1. sera from cattles with field bovine brucellosis,
II1. sera from cattles without field bovine brucellosis and vaccination. 1. STAT; standard tube agglutination test, 2 dot-blot

assay; dot enzyme-linked immunosorbent assay, 3. reactivity for 8 kDa antigen of B. abortus RB51 by Western blot

=2 Ao AR T BEAE 24EY 155F
157} B]Eo] ¥hg-o)] &%t RBS1 P88 BIAT
8kDa gl vHEEHA] Yo of ] Bolds &
ole 4= 21 vk(Table 1, Fig 3).

n @

B. abortus RBS1S WA B. abortus 23081 rough
mutant® LPS O-side chain®) Z2o¥ 722 LPSI &
o] #¢] T o Whg8lx]) o #uk oli]2} RB51
T8 IE HAE hoME old i ¥AHE FA3}
2 %o} 71F AHYE Ad e se A E 2AHY
£ ¢ge-g BwslgoHsd aahv} RB519) #A oy
A HEEL B abortus $19, S23083 Bl 5l §7~91%2
AL B Hasigon!'? mgt A etehi A
(OMP)%. RB513} S19, §2308¢] A2 Ux|§o] HIE
A2,

B ATFNME B. aborrus RB513 A gkl ABAbgEQ)
111938 29 mjsle] 39E Ar|95sie ¥4¢
Z3 B ARl vh o) = FFe] Aozt )
A=Ak (Fig 1, A). F3F o] EE Western blotol] 2] 3]
B4% 43 RB51 YA Ne F #5F BF A
o7 v|Fg ¥he-2 BAA T 20kDa ©]5ke] helA
1119333 92 RB51 oA ofzhe] Henkgo] fat
HRom ofglekd g Aol 1119-3 @52 40-80kDa
ghelol] of$- 745 w22 B ¥X]|9 RBS1 @5de A
9] ¥hg-g Rolx] YIthFg 1, B & C). o[& ¥ ¥h&
2 op9] B2Agky A LPS tist "ol 743t
Al dolvk LPS O P& F2 27-90kDad] 2719
X182 Yok HaPE Bol 1119-3 F52] LPSol| o
3 drg o ofAxn LPS7 Ao RBSI Zelle W
Q22 wolx ke Aoz AlFECH

%HH RBS19] T 839 32,27, 18 ¢ 18kDa
o&le] vhil k)2 RBS1 ¥l HES 9] ¥ F
A e AFAIE B8k 2™ immunoblotel] £} 3hed
LPsoll o3t &A= 3R 9429 84 kDadt 20kDa

olgte) v I W RAEAT.

B Aol E Western blot ¥4 2]5 RBS51 3¢
o] ol B2E B¢ dn o Y Fa H94
A BEE 81T F ULk 2 F 64, 36, 34, 29kDa
o] #le] whg-g vhE v ERe] FEIYoIAY ¥
Eolggo® 25T 17, 18, 8kDa2 F-FA42} 4
o 7h3k Wejuke-g HAOM(Fig 2) ole THE AT
2] A&z YajslHoyS, B35 RB519) 8kDas &
K apiteke HEF A oA dot-blot assayt XS
EAHL ¥lon 17, 18kDad) & 2-FA 8 OMP
2 23 Ao met durgol Aeolg RIrt
(Fig 3)

RBS12 LPS7t Aog #0202 7% HYE M=
olo] W% FHE FAsHA] gl 71E YA
PHe g PAE YL £ g RuHen!"
B A"olME RBS1 ogebe HES ¥ 4-5719% 2
A 1658 ZHAE Axl 25 STATAM S48 2o
Y Rjete AAE AU F3 2 F 12504 RBS1 %
A& Bgor ol HE 2538 125714 dot-blot assay
Z RBS1 A7 A v} HE 12578 K E 3439
A H28o] ZHi¥rthe Olsen 1% B} U3}
= A#AE dArt. Westeren blotel] 28 8kDa 34 &
A) dot-blot assay st ZF 7HAY A3 o] AT

okg] Bzl HAHEA 125F 457} dot-blot assay
oA FAdutgo] FAFHUY ole} 2 4HL 8kDa
gele] weay X AHE IR AEFE F
Z#8%3 7| AN A dot-blot assayoll }§ RB5S1EA&E
A2 AT Olsen $'%9] ¥ o= thi 4tolgh
AFHE Jehligith ol¢} 2 Ao o HE F74
2 LPSE A EHe] €8 2lo] RBS1 ¢4 8
Hedd Bdol wrog A FHo] UA Yot FS
712k olefl hE SAE FAEY 5 ¢S B ol
2} LPSell 2fs Aule] ool 2§k gl 4ol A4
¥ Axesr Azbg ok B2 RN dor-
blot assay %¥4d& 1<l AL oy STATIA 3,200
ul olAte) vls- F& FAIE B YA BEE A
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A 155F 1571 RB51 Y9%H8-8 Ko dot-blot assay
of g HlEo] ¥hg-& HASHAIT 8kDa FHole&
yhg-312] odof o] o] Fojdo] AR 1Y
o SlthTable 1, Fig 3).
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wlﬂz"l LP57} A% B. abormus RBS13}F gkl
X332 B abortus 1119-3% 283} whsle] &gl

£ Westeren blot®. 2 #4]% 3 RB51 YA EA A=

T oF 25 v|9Fs g8 Bt ope g @y el

= B. abortus 1119-3 #5+2] 40~80 kDa -l v 7}

S R
3 RBS1 e HE ¥ F7130E oYzt AE

3 ¥Ag o]f3le] RBS1 dHle) WYY EFHE F

A% A3 REAE) Yo 17, 18, 8kDao] & H

22 Wyt 53] RB512] §kDas] Mg ofuper

< A% 2zt A o)A dot-blot assay} U X|H = A3

& Huo.
ok9] HA o thil STAT, dot-blot assay$} Westeren

blot(8 kDa)®} w+-3-4d vizslich. ¥-FA2 RBS1 o

kg HES F 4-7NdB e} MA 1659 ok KA

2 SAHEH 12FE AN A3 U HF g3e

5 STATOA £4-8 Bon o F48HL =5

9 goqlul. Tt H-E2AMEr RBS1o] ti$t dot-blot assay

A&z 8kDa e wkgake= zh fAE Aol YA

stk B2Ae SAEH 1555 157 vlEo| kgl

2}t RB51 $AduH-e-8 HHAN 8kDa &4l ¥Hg-

3kx) kol o gele] Eolgd g I & Ut
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