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Abstract : Biochemical and genetic analysis were carried out to investigate the potential recovery
of pathogenecity or related mutations of Brucella abortus RB51 vaccine strains. RBS1 strains were
recovered from commercial vaccines, including related seed stocks from private companies in
Republic of Korea, strain from USA, a reference strain from C university and a field isolate (Dachungjin)
from aborted dairy cow after RB51 vaccination were compared with two identified virulent wild
strains (S2308 and a field strain isolated from dairy cow in Korea) at the same conditions.

All the strains examined, except identified pathogenic strains, revealed the identical characteri-
stics to the original RB51 in biochemical properties, antigen and bacteriophage typing. Outer
membrane protein (OMP) profiles from strains of RB51 showed the same patterns with standard
RB51 in SDS-PAGE. In addition, Western blotting with the brucella specific monoclonal antibody
also indicated that all the vaccine strains were completely deficient in their LPS compared to the
pathogenic Br abortus strains. The differences in DNA structures among strains were also possible
to detect after PCR. All vaccine strains, except S19, S1119-3, S1075, S544 and Br suis, were
amplified a 178bp DNA fragment of eri-gene, and 364bp of IS711 elements. In contrast, 498bp
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DNA product was only found with Br abortus .

Overall evidences in the present study confirmed that the RB51 strains for vaccine production

in Korea did not originated from the phenomena of possible recovery of pathogenicity or related

to any potential mutation event at all.

Key words : Brucella abortus , RB51 vaccine, biochemical /genetic properties.
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1955 wiZolA =3 HioA FY HEFoE &
2 Aol AFLoAM TG o]F EHA e
BAE Hojgton} 1984d AFEAAN oA FGEA
dao] AZEEA 199730 AT o2 912%F 9 %
47 gAFA.

AE7A St E 24 T TE test and
slaughter & AA|gto] ghov GAFF7L FF ol
w2} '97. 1149 7HE o) 3 ) 93|94 vaccination test
and slaughter A3 & Y372 A&7, o] £&7F
02 #8317 93q kg 2FAgE G FAAA
oA zhde] 7H5d FFA =53t 4F P RB
519208 AdaA FATD o] BAL w oA 1991
of 7jdate] 19961d0] FUAE HAIOZ of9] HAHY £
24279l S2308% & Rifampino] F71E wjAdA &
A st FE8Y FFE T AGALPS)7H dE
so] glo] dutdoz Agdte FFAG Addge
BHge 8A e 530 Ak

19983 39 R E AF T FL9 £ R Bl
§ JF3AA JALAA FAte] g T F44
A ATt BYE oplg v Ao, o9 4o
U BAFFIL WolH o HANe]l EAT GEY A
olgte g&o] A7|d utk vk & AFAAE I
27} BEFEARAY BAH FFF, o394, YAH
% 3o FA 2o A £ 7 RBS1 F % RBS1
EETF 52 FAEA 25 AY A, A4 72
AE 9 FAZREY HZAYE AAEY FY ¥o

4% FHenAt ATt

U U

BAZF : Brabortus RBS1 #F2E FUY AL B A
23419 FTHG UAF, CHRT WHEF, WNET
3 Fo] Fag adA R FFHER), vFY
BETF 9 WA F(Professional Biological Company)g ¥
Agg R, 2352 13 FYFELY D T2 (National
Animal Disease Center)ol] 4] H.-§-8t2 QU= Br abortus S19,
$1075, S544 2 Br suis& o] &3ttt

MAzAL: Ao 2 217G, oxidase, catalase,
urease, nitrate reduction, citrate, indole, H,S(lead strip), litmus
milk, gelatinase, bile, acetyl-methylcarbinol, A& e % &
BA(5% & AuR]), 54 (semisolid agar), Y ¥
CO, 874, MacConkey agarol| A #&-4}, A4 24401
: 100,000 thionin blue, basic fuchsin), erythritol(0.5 %) 3 7}
Ao N ] F&A, A HpufA] ol A9 L5 (ben-
zylpenicillin 3pg/ml, rifampin 50pg/ml), B 3% (lactose,
glucose), acriflavin(0.1%) &A1& A7}-¢HA, crystal
violet 444 59 YA AHE Schurig et al *3} OIE Man-
ual'd] wet A, M, R #9432 ¥4 AAEHE o] 43}

$7yrg 02, phage typing Thilisi (Tb), R, R/O bac-
teriophage& ©] &3lo] &7 22 A FEgth

72 24 MY - FATFE Brucella brothol A
37T, 48217 W4 E ¥ ¢ H =& MacFarland scale 0.5
5 A ZA3}1, Muller Hinton agar ¥ #9] %4 & 4mmZ
&t} Ampicillin(AM, 10pg), Cephalothin(CF, 30pg), Cefazolin
(CZ, 30pg), Chloramphenicol(CM, 30pg), Clindamycin(CC, 2pg),
Erythromycin(EM, 15pg), Gentamicin(GM, 10pg), Kanamycin
(KM, 30pg), Nalidixic acid(NA, 30pg), Neomycin(NM, 30pg),
Nitrofurantoin(F/M, 300pig), Streptomycin(SM, 10pg), Trimetho-
prim/sulfamethoxazole(SXT, 1.25/23.75pg), Vancomycin(Va,
30pg) 5 1438 AT 2ABBLE ©|83Hol, WHO
EEY wa s

A QYCHHE(OMP) 22IFH : FAZAZEEH A
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FA 2 ey 228 Schurig er o’ WY o] whgt
. &, OMPE F238}7] 913} Trypticase soy agar(TSA)
oM F& 37T, 48A W] FEFFFF £2E
F 1217, 1582 autoclave 3Tl od7)o) 27011
mm)E ¥ 3 cell homogenizer(Braun Instrument)ol] 4| 42 7}
TAE A3 o] AE 4THA 9500x g2 208
fAEA 434 e HEn AHES FFHF FHAHA
33 fAAASAT. vlA o2 4T A 300xgE 108
7 948 43 YE #3389 28289 crude cell
wall2 AHE-3HTh o] RS YR8 F & o] 5%(525mm)
57 Jg4o] X433 sonic dismembrator(Fisher scien-
tic)& 35% powero] A 3037} 23] sonjcationd}ed £F 7
Z3t9t}h. 2.5mg9] crude cell wall®} 1.5mge] sonicatesE
0.95ml Tris buffer(10mM Tris-HCl, pH 8.0)¢] 2817
50p1¢] lysozyme(lmg/ml, Sigma)& ¥ o} 377, 243} HH-¢
N713 2+ 501¢) DNase(Img/ml)St RNase(lmg/ml, Sigma)
€ 9o} 37T, 143t 37hik3-A1 A SDS-PAGES dHglo
2 A8l

RGH(LPS) &2 % A : LPSE TSAd A wjt3
& 25ml Tris buffer(10mM, pH 8.0)d] A3}z Sk
acetone 4o FFRF wutsld AFEHd. A
T 4T, 13000x g2 SET AT Fo FFF2 13 0o
AHEL A 45ml FHF FHAAT. 7] 55ml
9] 95% phenold 7}3l 1 687, 4087 AXE Xdn
4T, 17,000X g2 1023+ 9415t phenol & +3 sz
50ml9| phenol M| EF-frojo] 7}sle] wlEZZ3 G}
BT Y phenolF & Pt 66T FHRTE 53] A3
& o LPS+= phenol® 5u] %2l 3 methanol A]2F(99: 1,
methanol : sodium acetate2 ¥ 3} A] 71 methanol)}& 7}3}o]
4T, IN7HE e A 2B A phenol 3 0.2 HE F&8 %)
oA71N A7 F2EE AT 10ml FFFo =
o &3¢ FAs FAA2IAY. 2mge] FEARZE
LPSE 1ml9| Tris bufferd] FA1A, 7} 50112} DNases}
RNase(Sigma)& ¥ 1 37T, 1A]7HeH-g A Z1th. oo} A] 50
pl9] proteinase K(Img/ml, Sigma)E 7}3}3 56T, 3A|3H
Aelste] LPS Yoz A&t

SDS-PAGE % Western blot #4 : OMP 2 LPS
o Z+zt Fg2 2X Laemmli sample buffer®
EFsta 10T, ¥ A stgom, 1795 Hoef-
er Mighty Small 1 unit& ©]-§3}lo] 12.5% acrylamide gel
oA AAjetcth g4 E¢ 3 OMPE silver stain

3t 3, LPSE nitrocellulose membranes] HAAMA|A Br
abortus LPS O-chain Eo] 3 E& A2 39 a3}
3, A3 & horseradish peroxidase anti-IgG conjugate$} 1A} 7¢
S A A A& @ thg 4-chloro-1-naphthol 2 &4 A} 7 th.

FHA 24 : RBS1 o) -4} ¥4 Brickerd} Hal-
ling®, Bricker¢} Halling’¢] PCR %< modify 3¢} 43
3t &, ¥ F A7 S Brucella agaroll A 377, 48471
v 9}3} 1 methanol-salines] =3, F-{A1H AF&Qt.
Methanol& #|A3}7] i8te] FHTE 13 94AFF
FEEE 600nmo] A 0.15-0.20(%F 10%m)2 ZA Y},
o] 7] o) 10p1¢] lysis buffer(10mM Tris-HCl, S0mM KCl, 0.1
% Tween 20)E 7}3t3 100T, 5¥7F boilingd F o] 20,
000x g, 287+ 943t 43 4-E& Eelste] PCRo) AL
&9t} A =8 oligonucleotide primere] sequencesi= Br
abortus specific primer; 5-GAC GAA CGG AAT TTT
TCC AAT CCC-3', RB51/2308 primer ; 5'-CCC CGG AAG
ATA TGC TTC GAT CC-3), eri-gene primer 1; 5-GCG
CCG CGA AGA ACT TAT CAA-3', eri-gene primer 2; 5'
CGC CAT GTT AGC GGC GGT GA-3', IS711 specific
primer ; 5“TGC CGA TCA CTT AAG GGC CTT CAT-3'
ojtt. PCR #3442 60mM Tris-HCI(pH 9.0), 15mM
(NH,),S0,, 1.5mM MgCl,, 250pM 4-deoxynucleoside tri-
phosphates, 5 primer cocktail(Z} 0.2pM Br abortus specific,
RB51/2308, 2 eri-gene, 1uM IS711-specific primen)Z Z4]
34Tk PCR yF3-&-oF 45p1F 1unit®] Taq polymeraseS
#7133 PCR tubeo] ¥ § PCR 3-89 25p% 2.
5ple] #FA5& DNAE 7181 thermocycler(Perkin Elmer)
ol A 95T, 583t ¥HEAIZ] F 95Tl 1128, 55.5T )
A 28, 2TAA 287 358 wiEste FEAZ T 12T
ol A 587} final extension & ZFEZ ¥ DNA 10plE 2%
agarose gelo| A A7) ¥ 3} 1 ethidium bromide 2 ¢ 4 &t
Th& DNA band€ 9] A ZALete] 82 9 AR 49 5}
At

42 o

FEY YBAE HNIE : T SAAZ A, BAY
FFF9 BUTE, vFHNZ, CYY 0 42T 287
HARFE ST B2oA 2P 2EEFNA o
sl 2RGAY 5 2839 Fud, A5s 44

T4, qAEE Hud 27 ZE AAo] Br abortus
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Table 1. Biochemical characteristics of Brucella abortus RB51 strains from various sources

Characteristics and reactions of strain tested

Ttem A vaccine strain from B vaccine strain from strain from vgccinc sgznw gc(:x)
seed strain A vaccine seed strain B vaccine C university straxlxjxsﬁom abort;d gftcr
vaccination
Gram strin “obali  obadli  obadli  obadli  obadli  obacli  obacl
Oxidase + + + + + + +
Catalase + + + + + + +
r?xoolr(;}!:a‘ology rough rough rough rough rough rough rough
Hemolysis - - - - - - -
Motility - - - - - - -
CO; requirement - - - - - - -
Serum requirement - - - - - - -
Acriflavin + + + + + + +
Thionin - - - - - - _
Basic fuchsin + + + + + + +
Erythritol + + + + + + +
Penicillin (3pg) + + + + + + +
Thionin blue + + + + + + +
Urease + + + + + + +
Glucose - - - - - - -
H,S(lead strip) + + + + + + +
Lactose - - - - - - -
Nitrate reduct - - - - - - -
Citrate - - - - - - -
Indole - - - - - - -
Gelatinase - - - - - - -
Acetylmethyl- ~ _ B _ _ _ _
carbinol
Bile - - - - - -~ -~
MacConkey colorless colorless colorless colorless colorless colorless colorless
Rifampin (50pg) + + + + + + +
g;y:ilgviolct + + + + + + +
+ 1 positive, ~ : negative.
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Table 2. Antigen and phage types of Brucella abortus RB51 strains tested

Antigen and phage types of strains tested

Item A vaccine strain from B vaccine seed strain from B strain from C  vaccine strain sgzirl; gg\?/‘
seed strain A vaccine strain -~ vaccine university from USA  aborted after
vaccination
Antigen*
R + - + + + + +
A - - - - - - -
M - - - - - - -
Phage lysis
Tb - - - - - - -
R + + - + + + +
R/O - - - - - - -
* Monospecific agglutination.
Table 3. Antibiotic susceptibility of Brucella abortus RB51 strains
Antimicrobial Disk Inhibition diameter(mm) of strains
drugs tested - concentrations strain from strain from . vaccine strain strain from
A vaccine B vaccine from USA. C university
Ampicillin 10pg 36(8)* 32(S) 30(5) 28(S)
Cephalothin 30ng 40(5) 36(S) 32(S) 36(S)
Cefazolin 30pg 36(S) 32(8) 30(S) 30(S)
Chloramphenicol 30pg 30(S) 23(S) 26(S) 26(S)
Clindamycin g 24(5) 18(1) 18(1) 16(1)
Erythromycin 158 28(S) 25(S) 28(5) 30(S)
Gentamicin 10pg 30(S) 30(5) 30(8) 30(8)
Kanamycin 30pg 30(8) 26(8) 30(5) 30(8)
Nalidixic acid 30pg 16(1) 12(R) 13(R) 12(R)
Neomycin 30pg 26(S) 25(S) 25(S) 26(S)
Nitrofurantion 300pg 28(S) 28(S) 25(S) 26(S)
Streptomycin 10pg 20(8) 20(8) 20(S) 23(S)
Timethoprim/ 1.25/2375pg 30(5) 30(5) 30(5) 30(5)
Vancomycin 30pg 24(8) 20(S) 20(S) 20(S)

*§; susceptable, I'; intermediate, R ; resistant.
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RBS1 ¥2759 447 gAsQn A8& FF
5 #}o)7}t ¢l tH(Table 1, 2).

sRAol Cigt 254 AM 5 14F 9] FF A Q¥
254L NS A3 Table 35 2o} NA & AAL ¥
AF7t 2559 254E YL o199 ¥eiA
FFE WAL YEALH, CColE ALY YAFT
o] 5N L BYoH BA HAF, CHE ReFF 1
g1 n2YNFE FEEY #5AE YEA o
9le] CF 5 12% 9 gFA & 2F 254E Yl
o1 AM, CF, CZ, NA, Vad] A% AX} #AFo] A&
ol & FFo udte 2A YEbRT

FH FELE BA  FAFZY dolE A 4
st FoBREH 2% JUgaAd(OMP)S A719F
kAL silver staindted Bl EA Y AE Fig1 2 28
72t} Fig 19 AA} BAF, w29 F, 23 1§37,

ERELI AR}

Fig 1. SDS-PAGE profiles of outer membrane protein extracted
from Brucella abortus strains after silver staining.
Lane 1, standard RB51; lane 2, molecular weight marker
(Sigma, USA); lane 3, A vaccine strain ; lane 4 RB51 vaccine
strain from USA ; lane 5, virulent field isolates ; lane 6, RB51
isolated from dairy cow aborted after vaccination ; lane 7, B
vaccine strain ; lane 8, A vaccine seed ; lane 9, RB51 from C
university ; lane 10, 52308, respectively.

BA $2%, A 2%, CH% RATFY Az
@ o] RBSL 29 SR 2uee 3
QX RRAY 279 BT 22 Aol &
Bt Fig 28] AAL 2%, BA 327, BAL B4

KDa

66
45

31

21.5

14.5

Fig 2. SDS-PAGE pattems of Brucella abortus strains.
M, prestained molecular weight marker(Sigma, USA); lane 1,
$1119-3; lane 2, RB51; lane 3, A vaccine seed; lane 4, B
vaccine seed; lane 5-6, B vaccine strain; lane 7, A vaccine

strain, respectively.

2 AA} WA F9] OMP ¥40] RB51 EEF% U8
o4 8111935 tha b & F4E BT

A3 A (lipopolysaccharide, LPS)7t Z&® HAF 9
Blold o LPS ARAY FF& A7 st ¢&
2RE A FALPS)E &3 LPS O-side chain E-9]
U2 E o] 3] western blotting Fo2 AFPF
A3 Fig 35 2th RBS1 RFFF 9 AAL HAIF, v

123 45678910

Fig 3. Westemn blotting of LPS from Brucella abortus strains.
Lane 1, standard RB51; lane 2, molecular weight marker
(Sigma, USA); lane 3, A vaccine strain; lane 4, vaccine strain
from USA; lane 5, virulent field isolates ; lane 6, RB51 iso-
lated from dairy cow aborted after vaccination ; lane 7, B vac-
cine seed ; lane 8, A vaccine seed ; lane 9, RB51 from C univ-
ersity, lane 10, S2308, respectively.
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T R/AF, B2 F 9 ¥37, BA FEF, AAL FEF, CHl
g BT 9 RBS1 g FoAe AgA & 898 &
Ao FuEe of] HAHFF I 2308 & F
28 AGAE $AE ¢ g

FHA 4 Brucella #59 94 58 &3
7] 943 Br abortus E-0]-f- A2} primer, RBS1 £ o)A
A primer & eri-gene E-o]-A2t primer® &% mul-
tiplex PCR-& A A @ H 3} Fig 4 2 59 2} S190] A

12345678 91011121314

Fig 4. PCR amplification of Brucella abortus strains and Bru-
cella suis .
Primer for Br abortus, RB51, eri-gene and IS711(Bricker BJ
and Halling SM, 1995) were used for PCR as described in ma-
terials and methods. Lane 7, 1Kb ladder(Gibco-BRL, USA);
lane 2, molecular weight marker ; lane 3, S19; lane 4, Br suis;
lane 5, $S1075 ; lane 6, S544 ; lane 7, standard RB51 ; lanes 8-
10, A vaccine strains ; lanes 11-13, B vaccine strains ; lane 14,
molecular weight marker.

= Br abortus 0] %A R uko] A& 531 RB51H eri £
ARE AL HA Goron, Br abortus 107559} 5443
X & Br abortus o) AR} eri BolfdAE AE H
2oy RB51 §-4RE AEHA &gt 28 3 Br suis
ol A= Br aborts ¢ RB51 847} &5 A ggten
eri $AANE HEY F UAANTH(Fig 4). v RB51 §
ZFaF9 AAL HAF, BAL YAFAXE Br abortus,
RB3L, eri o+ A 257 A& 5T} RBS1 B2,
BAF A, AX} WAFE, BAL T, CHE B4F, A

12 3 45 M67 8 91011

o=z tToEss s s kb
— “+— 178bp

Fig 5. PCR amplification from Brucella abortus strains.

Primer for Br abortus, RB51, eri-gene and IS711(Bricker BJ
and Halling SM, 1995) were used for PCR as described in ma-
terials and methods. Lane 1-2, virulent field isolates ; lane 3,
S1119-3; lane 4, standard RB51; lane 5, B vaccine strain;
lane 6, A vaccine strain ; lane 7, B vaccine seed ; lane 8, RB51
from C university ; lane 9, A vaccine seed; lane 10, vaccine
strain from USA; lane 11, RB51 isolated from dairy cow a-
borted after vaccination.

AL ZFF, o|F YAF, g F W A& 498bps] Br abor-
tus Eo)AAL, 364bpe] RB51 Eo|fAR 81 178
bpe] erigene SOl AATF BT HEHJ O ofof ¥
g B YA 73 A& 364bpe] RB51 Eo]| A7 B2
2 gtm, 11935 A& RB51 E eri Sol34%7}
AEHA g4

n &

E2AGREE&d e §F50|o wet Br abortus, Br
suis , Br melitensis , Br ovis, Br canis , Br neotomae ¢] 6%
o] Jlom o] A A, AE}A EAo] ul¢ FAL3}
o A &34, Yad i AL §F F 25F9 54
& Agstodol ¢33 ¥4 1959 4P /Y
9o S’ & ¥F42 RBS1 YAFFE ¥
A FF9 S2308¢ thUg FE 9 penicillin £+ rifam-
ping H7H8 TSAIA A&AUs] B0l 53l
Folth. o] FEZFF7} onigin $23083} FFiE A Tt
A& LPSY O-chaino] ZAEH 0] rough type o & Upe}L}
o o0]9]9] Eo]QAo Z crystal violets] B A, acriflavin}
A G X A7heH, d&sed CO,9 Y48
& 278A G A Fo|h

£ d79A A BAMY] RBS1 939} 235, Crfjgt
X RBSL # 3, U] RBS1 9415 a3jx HAHES
Fatgh ZholA E2d RBSL FR(HER) Fo g
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urease9) 2759} 4% J4E NYE A3 RBS1 Eo)4
AHel R type A, 82U 0E CO,8 AHE B
T, 0.1% acriflavin §9jo}A §7, R 893, Tb- 1§
T EE A4l dA8d o] RE FFE RBS1 FF
4& 9% & ARk

RB51 7§2Ak¢l Schurig er al®& RB51& AM, CM,
GM, KM, NM, OTC, CB, CF, SM, F/M, TC, SXT, EMoj
744 o] 13 triple sulfa, penicillin, furazolidonol] Wj4)-&
UE) 9 rifampino] $2308, S19 R 45205 XA 12~
2mme] JAFE YA AT RBS1S SAT YA

Hetle 5 @5 et Ze4 Fgd Aozt goa

AT AM T 14359 FaAd g3 @A A8EH
YREY 44 gAtol RBSI ¥EFF9 48
U AAF BAFFE] 3§ NAS CCofl g g #44d o
& Zol7 AR e AM F 559 A i ¢85
A AZe] & #F2Y 24 JeY Ao g 7
FAe Aolg HYon od 3 H49FE LA
FFY f3 T F/HAHQA A7} o)|FojHoF & Ao
At :

Sowa: E.2.4)g} §19, $2308, RB5S1#L H)4:§ OMP
F2EF 23 glon F AXgYA 86~91%2] FAHY
o} 91t} 3]t} Adamus ef al°, Caldwells} Perry'® 12
I Cravend} Frasch'& FAGerde) Fabo] o3t
A2 RRAGREFLY Aolg FEE F oz e
o, R2AGEY 2 2T Y L o ¥
2oz $43ttn 3yt Verstreates} Winter'?, Ver-
streate” §& ZE REAZFAE 3FF F, ITMW
88,000-94,000), 27(M.W35,000-40,000), 37(M.W25,000-
3000009 8 @¥do) 9o %At gt R type
RZAGEL 2,37¢ FELE BH3T 911 OMPY
ol Wjgxe] & oA YA TG
3k £ 47NN U A, BAS HAF R FAF,
Cois B HZF, EAF 283 vFYAF A9
A g F&89 siver stain®E FAs}e] g
Gatg Bl uf, @¥F FAgo] §230874 & tha Aol
£ 19 w4, RB51 EEAFIE BF AZYIL R
type FEGUTY 2, 379 SHHES B A8 T Qe
o] s FAY FL FHE Mol QUL &

- 9 F AR

Kreutzer et al *& 2-F A7) LPSE ¥ U4 H@4)

Z 8 QAe 3 3% 3, Moreno et al & smooth type Br

abortus ¢] O-chain A £-& A7) %4FA 9] A 30~100kDa o}
A A Zagol yedon sgich. Schurig er al’e
RB51-& LPS O-side chaino] §1& #Wo]F & SDS-PAGE ¥
silver stain® 2 QA 3t = LPS7} EH A FE=via 8
Atk WAL FFE dArdA Fade] AFEEH
ob71d 7M4 & #AY 2L HATFI SAdE
of Wol7} dojut LPS7F HAHEZA WdAg ol BAH
A g%y e AU FAFF A LPSE F&3)
i westem blotting® 2 LPS §%& Al A3 EF
RB51g E§3te I A BAF 9415 g 45, Cj ¥}
BAEF a2ln gFA T4 LPSE 308 + fil
o e FUEe FREA ofe HU4 #F9 S
23089 M & A7 9FRAA WA &35 Hd LPS
£ BE3HA 898 & Y o9 wa IS 9
AL FFFE Wolo F LPS P02 FYYo] B
A Aol }UAEE FHEY T AT

Bricker¢} Halling’& AMOS(Br abortus, Br melitensis ,
Br ovis, Br suis)}-PCR& 5%9] oligonucleotide primer2
AE FAANGE LR A&} A & 100%9] Foly
Aoz REAS #FE FAE £ 01 e
o, Brickers} Halling®e Br abortus &o|primer, RB51 &
olfrHA B eri-gene o] primer2X HF A FF
& EE erigeneo] §lE S99 % ZHdo] JMEsitin 8
At} Br abortus, RB51 2 eri-gene Eo|primerE o] &3+
PCR 1§ A3 I A, BALS] WAFo M & 498bpe] Br
abortus Eo|f-A A, 364bp2] RB51 Eo|f-HA % 178
bp9] eri-gene Eo|4A A& RBS1 FFFFA % §Y
A A& + AN, e FRALEETHE B8
A TEE £ AR oo @} FALE RBS1 B
TFE FAA F2HAME A Y] U= oH,
o] multiplex-PCRE o2 ZF 717 B4 A FesHe
FRASE A%, A8 T4 &4 48 5
A& A2 ARED.

d 8

FFA2 YARBSLY) #F9 Wel * WEAY B
F 3 ¥ A A g @22 RBS1 EF
H(EW A BA 9§ FFF, CAE BT F, U
PAFG BAHFF] FAE A2dN 2@ TF)
Ay A3 oA 7248 € FAAEY AN¥E
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DEAHNY F 28F 9 A, 498 € ¢
A A3 AR o] EFTFTY 44T 94
FUIL FFPAE FY3 FATFEL RBSIYE
A% 4 A YA Hol{F& &} H3 A
FAYGY(OMP) BAAY A3 gz Fato] A}
ST, AZALPS)E B4 FFRAHZEF Jole o
Al FEFAAE EAHA F%T). Multiplex-PCRo
qF FAx EAZAG FUYAL B4 D FEFAA &
FFAT FolfHH498bp), eri 7 H(178bp) % RB
51 S0l A (364bp)E FUE + AT o]} 23
2 FU9 & FEAHEAN AL FFFY YAFE
Brucella abortus RBS10)W $ 44 02 AA o)1 A F
Z4E(OMP, LPS)9] Wol&= gle Aoz U=
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