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Extraction and verification of highly immunologenic
antigen for diagnosis of bovine brucellosis
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Bovine brucellosis, an important zoonosis, is diagnosed with serological tests such as the RBT, TAT using
inactivated whole bacterial cells or bacterial lipopolysaccharide (LPS) antigen in Korea. However, a strong
cross-reaction between Brucella spp. and Yersinia enterocolitica O9 in these tests has seriously compli-
cated the diagnosis of animal brucellosis because Brucella spp. shares common antigenic determinants with
Y. enterocolitica 09 in the smooth LPS region. In this study, Brucella-field strains were isolated from Brucella-
positive Hanwoo in Kimhae, Korea and outer membrane protein (omp) which has low cross-reaction with
Y. enterocolitica 09 and high immunogenicity was extracted from the field strains Then we compared
ELISA using the extract with RBT-TAT. Fifteen field strains were isolated from 47 supramammary-lymph
nodes, which were collected from 18 farms. Isolation rate was 32%. Brucella-specific antigen was identi-
fied by performing SDS-PAGE or Western blotting on extracted omp with at 0.5% r-lauroylsarcosine One
hundred and ninety-two serum-samples were used in the experiment: 142 negative and 50 positive samples
verified by RBT-TAT. According to ELISA results, 127 samples were negative and 15 appeared positive
among 142 negatives by RBT-TAT, while 42 samples were positive and 8 were negative among 50
positives by RBT-TAT. Therefore, it showed 89.4% of specificity and 84% of sensi-tivity. Through the cur-
rent experiments, we could set up an ELISA based on the omp which has low cross-reaction and high
immunogenicity and concluded that the omp could be a good material for accurate diagnosis of bovine
brucellosis.
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B3t RARES-E A48T A&EA] kg
U= Aol g @ A7t o] F oA A JUrkA,
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serum)E AHE-51 0, CO, EHA ol A 72417k o4} Hj

st

Bacterial stock

A2 Brucella spp uljoFol T} frozen glysering 5
B(1:1) T3t -70C 94535 Eosto] AMHE3IS

t}.

HRUAY UN % 34 23

2008 1~12971A) A 4] xge) HaMaly
AAEA & FivEel S7tes AAe Bt d
Z5 FAHEARBTEA, TATEA G 7F 2200) 507 37}
A EHRBT 34 1424& ARE3HA T

AMOS-PCR

Brucella spp.2] DNA $&2 EZ2AtS uijoFst
TN 100ulE 100°Col|A] SEZF FolAHL -70°Co Al
2057 B35 & DNAE 53310] PCR §H&-of AHg-
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A&+ Bricker 5(Betsy 5, 2003; Darla &, 2000)°] A
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Agarose gel MJ|H9 5

Table 1. The sequences of oligonucleotide primers

ZZ% DNA 10ulef 6Xxloading buffer (0.03 bromo-
phenol blue, 30% glycerol, 30mM EDTA, 0.03% xylene
cyanol) 2ulE &3t F 0.002% ethidium bromide”}
A7} 1% agarose gelo|A] 100VolA] F 1A|7F 71
A71EE 3t

Antigen preparation

Erdenebaatar £(2003)0] 31¢F3t v ol ula} 0.5%

o] g3lo] B bortus_J oatchu
Zl(outer membrane protein)% 223819 tH(Erdene-

baatar 5, 2003, 2004).

n-lauroylsarcosine-&

B. abortus 0] SAN AS

SDS-PAGE$} silver stain%—?._— E3}5 B. abortus OFQ
Fol| A 353t ompE EHQ15}HGITE Western blotting2
SDS-PAGEE AlA|%t ¥ PVDF membrane (Mxllepore
USA)©] electrotransfer 21A] & B. abortuso| ZHEE 4
o] plasma (STA; 640 o|[4hE ARZ3}e] 37°CoflA] 14]
ZtZ ot 7+ A A] # o}, Horseradish peroxi-dase-
congugated protein GoJ| 1A]7F ZH2}6lo] Western blot
detection reagents (Amersham Pharmacia Biotec)2 %]
'2]3}al X-ray film (Fuji, JAPAN) # @Arslo] 3H9A
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Protein assay

A4S A3t sarcosine F+EES I AFE
A A]519 ). Bradford¥o]] ¢]sle] AHe A .
Bio-RadA}2] Protein assay®g A}&3lgon, E3w
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ELISA

ELISA testofl= $-2{u2te] 7t d AN E 53}
of 459 A A3 A9 FIBHRBTYA, TAT
FA A7 2200X 5087} SHEHRBTSA) 1428
AH8-519 © i, Erdenebaatar 52003, 2004)2] ELISA

Primers DNA sequence* Size (bp)
B. abortus-specific GACGAACGGAATTTTTCCAATCCC ' 233
B. melitensis-specific AAATCGCGTCCTTGCTGGTCTGA 731
B. ovis-specific CGGGTTCTGGCACCATCGTCG 956
B. suis-specific GCGCGGTTTTCTGAAGGTTCAGG 285
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Table 2. Comparison of RBT-tube agglutination test and ELISA methods

. . ELISA %
Result / Diagnostic methods Sample - -
) Specificity Sensitivity
Negative [RBT (-)] 142 15
- 89.4 84.0
Positive [RBT (+) & TAT 200X} 50 42

HieH-9. o]-2-8} % v} ‘Bradford assay &
sarcosine 58 (dug/ml) S50WE 4 Coﬂfﬂ ok 20A]7F U
% 96 well plateo]] ZRE AJA, AF2olA oF 3081t
0.5% BSAE Z33t PBSE blocking Al Z . Zhzke] &
%2 PBSZ 2004 314Js}0] AMgalick Belo] 2

ol B9t AT EA S oF 1A7F 37ColA ¥E5
<2 A7l & 0.01% tween-200] £ PBSE oF 33
M|A sttt 28] 31 horseradish peroxidase7} At
protein-GE& 10008} 3)43}o] 37°Cof| A} oF 1A)17F ¥h§-
AlZ1aL o] MH Y o= oF 53] Ajshgict el 7)
22 substrate O-phenylenediamineS Z} welloj] 7}
3 % 492me) FHER o] ATE 2o
ODZLE 0.5 7|E 02 AT S48 &S THE-
enebaatar =, 2003, 2004; Klerk %, 1985; Ji -5, 1986;
Nielsen 5, 2008).

2 @

Brucella spp. 0t9j= 22l % AMOS PCR Zilt

A5}ta A AR} Bricker 5(2003)0] A¢tst HhS
o]-g-5to] AMOS PCRE AA|3t A3} B. abortus BF
TF(B. abortus 2308)7F¢} 54 WIS tElfio] &

2|5 ofeldFE BT} 233bp2] WEE B. abortus2
211 ¥ QA tHFig. 1). Brucella oF&)55 He2|8}7] $13)
of A ARG 57t 180] F7F AR 4759
A AFHT FHYEEAAA F 1575 Bt en

282 o 32%°1 3

233bp

Fig 1. Amplification of DNA fragments from B. abortus 2308
(standard strain, C) and Brucelia-field strains [M: marker,
C: control, 1~7: field strains].

Brucella abortus 0}QI3 9] Sarcosine extracts 9]

nd

SDS-PAGE and Silver stain n-lauroylsarcosine—%
ol g3t Bejgt chifde] e 93to] 12% SDS-
PAGE$} silver stain2 AlA] 0}@‘1:} Fig. 20jj4] el

) Sarcosine ext.
kDa
95=

72—‘ - 1 ]

IDU0 S Uittt J) SUUURNURINNE B S

Field 1 Field 2 Field 3 Field 4
Fig. 2. Analysis of sarcosine extracts of B. abortus. Antigens were

extracted by sarcosine and were analyzed by 12% SDS-
PAGE and silver staining.

Sarcosine ext.

Field strain

Fig. 3. Analysis of sarcosine extracts of B. abortus. Antigens
were extracted by sarcosine and were analyzed by Western
blotting with anti-B. abortus serum.
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Fig. 4. ELISA reactivities of brucella-positive and -negative
samples verified by RBT-TAT brucellosis (P) and Control
(N) sera against Sarcosine extracts from B. abortus field
strain (OD 492nm). [ & : Positive, ® : Negative].

Ayl A4gE Y % 34 BHO OD UL ERE
Lheh Aek(Fig. 4).
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