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Development of ELISA for Brucella abortus RB51
II. Purification of 8 kDa antigen and development of ELISA
using its antigen of Brucella abortus RB51
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Abstract : A procedure for extraction and purification of 8 kDa antigen of Brucella abortus RB51 was
developed. Bacteria heat inactivated at 60°C, 30 min was extracted by 1% sarcosine and followed by fluid
pressure liquid gel filtration chromatography of 2 series, Superose 12 HR 10/30 and Sephacryl S-100. There
was produced 71.46 ug/g(wet) of 8 kDa antigen, and it resisted 1% trypsin, solved 1% triton X-100 higher
than distilled water and inactivated 0.1% proteinase K. These results show that 8§ kDa antigen may be a
lipoprotein existed cell surface of B. abortus RBS1. Also, we developed ELISA using purified 8 kDa surface
antigen of Brucella abortus RBS1 strain, its specificity and sensitivity was 95.0%, 98.6%, respectively. As
compared with dot-blot assay using whole cell and ELISA using 8 kDa antigen, its correlation was 93.5%.
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2E] nF F ¢FN A& lipopolysaccharide O-
side chains®] ZA<E® B. abortus strain 23082] rough
mutant 2] B. abortus strain RB51&- 0143 A@WA &
el F-2M2py ool AME-Et Jow FujoA
T ol& HL3T A, B abormus RBS1 WAl 9
g g3l F2 $FAE lipopolysaccharide(LPS)ol T
& A E Arhe 718 Y &, S -3l Milk
ring test), 229 ZHH 1-8-3 WF-8-H (Rose Bengal plate
test), ¥ <53 W83 Wk-8- 9 (standard plate agglutination
test), ¥FA]H A& W83 (standard tube agglutination
test) ¥ 242 ¥H8-9 (complement fixation test) 5014
= AAEA ot A FAs-9F Edrhs 48 v
A3 o] e Al FRETH2I4IES

RB51 W4le] 848 A&7 $13 85 ga7E
ZA st Wyes A FYL o83 dot-blot assay
HE ARSI OV R o] HAPY-E 3hgl o 2A A
(whole cell)yS ©]-8-5}7] wj&Fol H|Eo] vrgo] v]7H
Bl 7)o AME-3l= nitrocellulose paper(NC} 2 &
F7F g vhFet AT e FANE Be 2}
ol& ERlch wabA o] HAME-E NC paper?] F#/oll
w2} conjugate®] FE, substrate®] FF Y WHE-A 7l
of-§- 21ZkElA whg-sle] Fehige] Aol ojyL o
& A¥4de] Axol AolE BY 4 glo] RBS1 BA
ol o m BHAo g AM-Fh=tlv EAEE 7R
U=

webA B A7 B abortus RB519] F9EA L v}
O 7]1&2] dot-blot assay H-& A& < 1= ELISA
AU E AMder] 98 F J99%8 285 shig)
8kDa F9E& AAsk= 71HE FHsin A ey
34E EARAo AAFUE ol &3ty BEAE
RB51 #4le] H&2Q FAAANEE Magtogs F
8 AFFEAHAE sl BEAEHe =723
A -84& Asta el 2488 5% 7t
Ao el o FAo] Utk

e 3 Y

BARFE

8kDa 3¢ AAlE 93] AMS-® #5FE HF NVSL
(national veterinary services laboratory)ollA] ¥-F-& B,
abortus RB51 strain® ©]-£3t%c}.

= e % B

FAAFE 10% bovine serume] -8 28} 3
Azl HF thE candle jaro] 3648417 242 v
okl The- 72 wiR]ol] 36~48A17F BV ENE ZoF WY

&It vl g3t & plate T 0.15M phosphate buffered
saline(PBS) 10 mi& ol H4=¥ & 6,000 g, 3087+
3% M Al e en HE 05 gwetymlE F
FAIA w2420 A 65°C, 3087 M@ ated APE A ZIT)

A =@ A =%

APE A F5-Fdol 2% sarcosine 92 £ 3
7kste 37°C G220l 3087 74 EHd-e
F2% g 20,000 g, 308 YA A Az e 3]
FEATHS, AEN 1% trypsin(1:250, DifcoyS &2
/102 A7¥eted 825200 37°C, 3087+ A1 A
G ARE B33 7] proteinase inhibitor(0.5M
EDTA 4 ml, 50 mM 1, 10-phenathroline 2 ml, 1M 2-
mercaptoethanol 2 m/L)& 713 the- 045 pm o33}
& sarcosine soluble, trypsin resistant F9& F23}
Art, F28 &) ammonium sulfated 75% FEL.
2 #rkstd oA 147} Bt vhEAIFIT 3000X% g,
308 AAE o mAHslg o83l FEAL 24
2A 2% AASIZ 05% Triton X-1000] FH-2
0.15M PBSE ZEY 718l 428 413 59
PA-g FHAZC

Wiz =otE

FPLC system& ©]-8% gel filtration column® 2 4]
RN 329 o 2HE 3kDa FYE &4,
AAslA . #&% 892 0.1% Triton X-1000] $-H-8
0.15M PBSE <98} ¥ Superose 12 HR 10/30 column
(Pharmacia, Sweden)oll 1.0m/& FY8te £ 05ml/
min®2 columng EFFAIA 254 ol FREE =3
A 1.0mi 4 FHEA5, Zhzke] B8 15% SDS-
PAGE 3t~ 8kDa %4l°] ¥ 82 3o

273 15mm, 2] 1200mme] ¥ column(Amicon)ol
Sephacryl $-100 resin(Pharmacia, Sweden)& % 3}o
column® THE I 0.1% Triton X-1000) FFE 0.15M
PBSE ¢HH3lAZ]l & <1719 Superose 12 columnolA]
B39 8kDa g9o] FH8 2 20mi FYsld &
% 20 mimin® 2 columng F3}4A|# 7)) g o
B3¢ AAstd 8kDa F¥-g &5 AA A A
¥ 39L& 15% SDS-PAGEE #7118 silver stainT}
Western bloto. 2 39 9] ¢33 B0l g B3}

7|9 (SDS-PAGE)

B. aborus FHLEN S sl 29 w8 Y&
Lameli %ol #3lo] 15% SDS-PAGE gel& 100Vel|A]
117} B A7195-& A28 T8 Coomassie blue R-
250 & silver stain kit(Sigma Co)E g8l HH®
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39 ¥48l3 Standard molecular weight marker
(Sigma Co.)9} v|w3le] gle] ExHE AH&3% .

Western blot

Winston & Fuller®] w2} SDS-PAGEY] ¢j& £
2] F/NE B. abortus sonicated $¥-& FHF gelg
electroblotting buffer(20mM Tris-Cl, pH 8.0, 150 mM
glycine, 20% methanol) Woll A1 nitrocellulose membrane
ol 1.0AZ 3~4217F F?F HALSIAT. Toxin & E°] A
ALgl NC membrane-2 PBS(NaH,PO, 0.23 g, Na,HPO,
1.15g, NaCl 9.0 g/L, pH 7.2)& 23] M35t &, blocking
buffer(1% skim milk in PBS)oll 424 1217 5 A
2|A1Z1 ¥ PBSE 33 A|&3}a o} 7] RBS1 YHEH
T o] B-EAM 2t 8 H L blocking bufferS. 1004
= 10,0008 843} 127 Bt A2oAA WHgAIR
Th PBSE W 33 Alsl%ch thA] Goat anti-bovine
IgG(H+L specific), horseradish peroxidase conjugate
(KPL)E blocking bufferell 1,0008] #A{3}e] 4o
A 1417 F9F uEgAlF1 T PBSE 43] o) M d
3., substrate -£-94(3, 3-diaminobenzidine; DAB 50 mg,
1% CoCl, 2 ml, PBS 98 m!, 30% H,0, 0.1 m)& 10-15
7+ w831 bandg Eelslsdth

EHIR Y &%

AAGAER Zzhe] By g d¥d v=&
Lowry 4 %e] 23 BCA kit(Pierce Co.y2 AHg-8le] ot
WS 243A.

ELISA

A A 8 94(8 kDa)& coating buffer(Na,CO; 1.59 g,
NaHCO; 293 g/L, pH 9.6+0.1)°) 2 ugmiE 34 51
ELISA plate Z} wellell 84€ & 100 & 25§ o
< 37°Ce) 3R g FXAI o TBS bufferd 2t
welloll 120l 4 53¢ b 33 AL ZF wellol
blocking buffer(1% skim milk in TBS) 120 W ¥ ¥

2 37°C, 1417} v FAIZIT) TBSTE 33 A3 g}
U-form microplate® ©]8-3t4 Z} welloll blocking buffer
85wl 7HH¥A 1SWwE Edeta 9ol §3d
ELISA platecl] 3|49 7P @37 44, S84 100w
S 8T 2well Hol 31 F 37°C, A7 308 W&
A|Zitk, TBSTZ 33 A133 o2 conjugate(rabbit anti-
bovine IgG peroxidase, sigmay TBSH 1:5,0008] 3|4
ahed zh wellel 100w 4 B8 F 37°C, 1A 2Hg
A|7)32 TBSTE 43] w2 A3 3% v} substrate(ABTS,
KPLYE Z} welloll 100 4 £581] A2 oF 308
7+ ¥k-&-A]# ELISA reader(405 nm)= £33 <& 4%}

dot-blot assay

B2 RBS1 & 10% bovine serume] &-§8 H-
A2l kvl o] Bacitracin 25 unit/ml, Polymixin B 5
unit/m/, Nalidixic acid 5pg/m/, Vancomycin 20 pg/ml,
Cycloheximide 100 pg/mic] 3 7}¥ BPNV medium®|
37°C, 36~48hrs Wi F3le] 0.15M PBSE & 3|58y
3,000xg, 3047 33 YAMHET T FEE oF 3%
10" CFU/mIE £3, 3F&F20l4 65°C, 3087 A28l
of AbEAA o] YAM A St goce] BEslgTt F
Z Y9AM-FEE 280 nmolA OD 0.82+0.012 TBS
buffer(Trisma base 0.47 g, Trisma HCl 2.54 g, NaCl
2922 g/, pHT.5)E. EAste] ALg-sct.

NC membrane(Bio-Rad)oll 100 ¥ ¥-58l 239
g olgste] 1087 F3F ohe TBSE 13] A&
the 37°CoA] AZAA AMHAZER] RastsT). GTBS
(0.25% Gelatin in TBS)™ 30¥-7} AX|A|7]1 TBSE |
3] AR €38 GTBSE 120 848l 7} well
o 100 & B3, 3087 AR U JFTYIE o)
834 NC membrane$ B3] 713 TBST(0.05% Tween
20 in TBS)E 53] M 3319t} conjugate(goat anti-bovine
IgG HRP, KPL) 12,0008 &4j3te] 3087F ¥H-gAl7| 3
TBSTZ 33], TBSZE 18], DWZE 13 M o-&
Substrate(0.5 mg 4-chloro-1-napthol/m/ in TBS and 0.15%
H,0.0& 90 3~58-7F 98-A171 5 S {5 uje} ¢
At

7 I

10% bovine serum®} TF¥ FFAH e} gHulA] 50
plate(87X 15 mm, petridish)l| strain RB51 #-& ¥l
4877 vekElte] -2 BE Aot 448 gwet)2] T &
3|l 7)o AFFEE 1% sarcosined * 2] 8He]
o3 ERe EAdke $498 &3 o aypsing A
st dRAF F4E AART EF 50%9
ammonium sulfate(E3FEE & 75%)F H718Kd A
A A g(wet) B 2 855.46 g2l 4-& LUK Table 1).

29 Y8 FPLC system$ ©] 83 Superose 12
HR 10/30 columnol] F-34A]14 FA31%2 ™ 254 nmof| A
£33 8 25t e 288 A1sshFg 1), 7
z+o] B2 15% SDS-PAGE B Western blot®.2 &<l
3 A3 8kDa ¥ 3 A EYolM FFsA 2E
&3l AATHFig 3A). EF o] B ol 25~70kDas] &
o] BE&3 022 Western blotoll A Bel%t A=}
K242 RBS1 YA olE Ao Heukg-& Hojx|
A3tHFig 3B). AT o] AFAFL oke| FREMelF
T & 79 Agd ZapihgolLt v o] Hkgol
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Table 1. Protein concentration and recovery rate by
purification step

P protein recovery
purification step concentration (%)
RBS51 strain harvests 4.48 g(wet) 100
Sarcosine extracts 855.46 ng/g(wet) 0.0187
Superose 12 column 101.23 pg/g(wet) 0.0022
Sephacryl S-100 column  71.46 pg/g(wet) 0.0016

Superose 12 column chromatography
50

Sample: RB51 Sarcosine sxtracts
Column: Superose 12 HR, 10/30
40 info Vel 2.0m!

Flow rate: 0.5ml/min

Detector: 264nm, 2.0Aufs

Eluent: 0.1% Triton X ~100 in PBS

30

20 1

0 .
0 5 10 15 20 25 30 mli

Fig 1. Superose 12 HR 10/30 FPLC chromatogram of
sarcosine extracts.

AU Sephacry! $100 colunn chromatogrephy
7 -
Sampls: ABE Superose 12 fraction
6 1 Column:  Sephacryl 5100, 2.0(120cm
inj. Voi.: 20m

Flow rate: 2.0mi/min

5 Detector: 264nm, 1.0Aufs
Eiuent: 0.1% Triton X~100 in PBS

14

°s 2 40 @ W 10 120ML
Fig 2. Sephacryl S-100 FPLC chromatogram of fraction
including 8 kDa from Superose 12 HR 10/30.

o &7} ol 0]EL AAY EF o8 F7} AA)
& NE=3ch

-~ Superose 12 column® 2 13+ FAE 3U-E Sephacryl
$-100 column(15 mmX 1200 mm)L. & 23} A& &
A7 shke] gl 282 818 4 AUTHFig 2). Silver
stain?} Western blot® 2 12} HA|A] TEE 20~70kDa
9] &glol Ao AAEIL strain RB512] 8kDa 3Hglo]
58 AAEASE Felslget

A B
Fig 3. 15% SDS-PAGE(A), silver stain and Western blot
Analysis(B) of Br. abortus RB51 8 kDa antigen through a
series of purification steps. Lane M. molecular Weight
marker(Sigma), Lanes 1, sarcosine extracts, Lane 2, Superose
12 column fraction and Lane 3, Sephacryl S-100 column
fraction.

HZ AAY FYE Lowry Wl £% BCA kit
(Pierce, Rockford, USAYS A8l vhulgeke 2435
A} FA] giwet) B 7146 ugo) FE-L AE F AN
B 3482 0.0016% ©ATHTable 1).

#HZF A4 8kDa ¥49] 44E AR 98 o
Fer AYL YT 1% sarcosine. 2 Br abortus
RBS1 #AOA] 8kDa Y& F&E 4 Aem o] 3
she a4 e EAishs $UUe ¢ F AT E
& F9M A Triton X-100 A 2)A] 212 B3 =7} F718h
R trypsinell Mzjol] A&eh= Ao2 Rol lipide] A
€ 73 912 proteanase Kol E-@&3}50] protein
o} 4AE =3 3le] 8kDa FEL FEAY #HEH
o] Ex}8he lipoprotein®. 2 F FtH(Table 2).

o]¢} o] FAE g o]83t RBSI ek
HEE 40 FAVNE 24317 98] ELISA AwEg
Nt iekel ELISA ¥He) 244 448 938t
of OFst T 9YE plaed] FFHAA vlste] B
e wrge] HH FAL 1.0~2.5Q20ughl, 37°C,
18~24 hrs coating ¥ THS AME-A7HA] 4°C BBEIG T}
1% skim milk, 37°C, lhrs~1.5hrs(1hrs)& blocking &2.
A H[Bo] ue-§ &Y 4 U AL skim milk
7F g€l TBSOll 200 )4 8le] A A8 .29 conjugate
Z ¥ rabbit anti-bovine IgG, substrater> ABTSE A}4-3}
$ATH(data not shown). AP A A 4+&-L E value=S§-
N/ P-N(P : mean positive serum O.D, N : mean negative
serum O.D, S : mean sample serum O.D)E &} om¥
EAEE B8 AdgdAde NERE go|7) 93 &
BEDE AT FEXAL PIN7Y 45-7.5M(60)+
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Table 2. Properties of 8 kDa antigen of Br. abortus RB51

Treatment 1% sarcosine 1% trypsin Triton X-100 0.1% proteinase K
(37°C, 30 min) (37°C, 30 min) solubility (37°C, 1hrs)
Result extract resistant highly soluble 50% inactivate
Property bacteria surface lipid protein

ROC curve for E~value of Brucella serum

Sensitivity

080 100 120

0.60

0.00 0.20 0.40
1-specificity

Fig 4. ROC curve of E-value for Brucella RB51 pos
negative sera.

Table 3. Correlation of dot-blot assay and ELISA using
8 kDa antigen against 1,376 sera

dot-blot assay

Method - -
positive negative
positive 337 37
ELISA
negative 52 950

SD(L.5)]elelok 3w oju N 0.114[M(0.1034SD(0.011))

olstojojo} ghet. 3 A A (cut-off point)E 3l
FHEA 146%, SAEH 20058 AL E E valued]
th & ROC(receiver operating characteristic) curve®® 24
3lod cut-off pointg 092 4733t L(Fig 4) o] W
ELISA J& 9} Bolxe} RIZMEE 742F 95.0%, 98.6%
oAt T 991 A7 o] HaE ReAel 7 Ed
1,376 ll th3led 71& dot-blot assay ¥ ¥ 2 ELISA
W w2 A7 93.5%9 & ABDAHAE B}
(Table 3).

2 @

Lipopolysaccharide O-side chains®] ZA<&E B. abortus
strain 23082] rough mutant?] B. abortus strain RBS1

£ 15 WEE 2oME Lpsel thd A& BAEx
Yot 71& A JvgogE IPAE 2HY 5
AEol BIE o9 RBSsle] #4) GHE HRe
B. abortus S19, S23083} vl &le] 87-91%<] FAME
HYg Bustgon w3 74 9] utey d(OMP) %
RB513} S19, $2308¢] M & YA ge] B QTH,

RB519} A9y 39 32, 27, 18 & 18kDa ©]
ste] w3412 RBS1 WA AET L9 Yot F2
£ AFAIE BAsk.2 immunoblote] ©)8ked LpS
o tigh &A= ¥AEX 2o 84kDadt 20kDa o1&}
o oy g wheEe RuHEcP,

RB51 #9 &390 398 o]&ald Wersten blot
o8 HAUYE BA8 A3} 8kDa ol 2 WY
g ALY 5 Ao 53| o e HAHE
34T K ‘591”}%*9- 3 o] dot-blot assay HHT} &
olde] E&-& oMol RuEHY.

£ Aol WAl HEA] 2719 wHeEE Bolio)
0¥ 8kDa 392 detergentsE A28l UL &
& 8}3L FPLC system® ©]-83l] A& slglon A
o] A4E AT 8kDa FYe RB51 -H 9
1% sarcosing 2|3l 44 32T 4 den] o
Rapp §2°] G(-)i%] Actinobacillus pleuropnemoniae®)
OMP &% 8 283131} sarcosine® 74 2]9+-8
%Y F Qe 53& 7T Qo] FFAE A4 o
& Ao 2 ¢A) vl ¥R 39e 44 =&
e e o371o) §kDa dglol oiE FgHges
Al o] ghglo] #A gt EAES o F YUk &
¥ &9 ammonium sulfated |83t $&3T 2§
Fut A3 HEsEThe 244209 Triton X-1000]
FHE E4d HA & FoZ Hol 229 ol A
AR TR Stk Ag hEHeE gOF S
ATt o)A FER FUE 1%Triton X-1000] TH
" BHE o]FHSE &9 FPLC system® ©] &%
Superose 12 HR 10730, Sephacryl S-100 gel filteration
column®.8 ¥-§3}3 7} "?'Q% 2171952 western blot
o2 #glst] FH 1wet g & F 72pg] 8kDa 3¢
£ &7 AT AR A 9A o e 78

A 7Y€ A hFig L, 2, 3, 'I‘able 1). Maria &
2| SDS extraction-trypsin digestion®l] &3+ 2 =y
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Hlg] F&o| 43 AEAo) ¥ Wolg} AR}
8kDa MG AH4L trypsin M2l AHdEn
proteinase Kol B83}5= 438 7123 21o) Maria
53] 23} peptidoglycan-linked lipoprotein®] 44+
I fAFsIE e B Ad¥els 29 8kDa I 9

Al 4] FH| &A= Lipoprotein 8 FH o
(Table 2).

#¥ RB51 WAle] G848 Aslr] AS 85 &
A7Me Eshe KU YHeR o4 3YE o8
dot-blot assay *H-8 AM-SIAL §loL}0% o] HAPY L &
Yo 2ZA A (whole cellyE ©]8-3}7] wfjioll B)Eo] ut
Fol Bl @il 7)o ARE-8le NC paperd) %7,
conjugate®] FX, substrate®] FF H wE-&-AIZHo w$-
A78A Whgate] Hebrge] dAo] ojga the A
A7) Aol AolE BY 5 Utk wEkA 2 a7
¥ 8kDa HAIFYE o] &3] RB51 Walel tigh &
7VE &43817] $13ked ELISA Zeha-g sdsisdt. 7
W¥ ELISA Y& RBS1 YA EH 1467 2 S48H
2005 22 E valued| th3t ROC curve 34 5H]
cut-off point& 0.92 HA 8T o] we] ELISA Ay
o] So|x} NAEE 77}t 95.0%, 98.6%E "l ¢
T AFAE 4& F e siwE AP E ol g3l
‘99 b7 Had FEAE 7PdEA 13769 o)
8te] 7] dot-blot assay /3 A BAE ZAE A
93.5%7}+ Y231 THTable 3). Wekr] 7€ ELISA 2
SHE 71E WS A sl BFAE RBS19) ¥37
Atel] golstA ARE-E = lo e} AR

4 B

B dolA B2AE RB51 49 8kDa FY & F2
3t AAlhs 71 /st 60°C, 3048 EAElg
2gslg FA 1% sarcosined )3l F2dPL
™ Superose 12 HR 10/30, Sephacryl S-100 gel filtration
AYagatgEazty e o AAEH). 8kDa e
A 1g(wet) T 7146 pgg BAE F Ao o] A
A AL 1% wypsin Mo HF3IH 2™ 1% Triton X-
100°] ¥/ Ao 2 LHEE HolT 0.1%
proteinase Kol B35t o]2¥ A& ) &
©) 8kDa &€& ¥ HE RBSI @4 FHol Ex)she
lipoprotein §1 2.2 o AZIc}.

T3 8 kDa A A 8-S ]85t RBS1 ¥jle] ELISA
A& Mgt on gy Solwsl 9dsE 7
7z} 95.0%, 98.6% ©)th =3 F-2AE 71HEA 1,376
Aol th3led 7]& dot-blot assay Y 7HtE ELISA W
o] FBBAE AR A3 93.5%7F LX)k ch.
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