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Diagnosis of canine brucellosis using recombinant
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Abstract : Brucella (B.) canis is mainly transmitted by direct or indirect contact with aborted fetuses and
placenta. It's also known to be able to infect human, which likely results in providing veterinarians and
companion animal owners for infectious risk. To develop diagnostic ELISA, we cloned and expressed rpl1L
gene of B. canis, which encodes the ribosomal protein L7/L12. Using this purified recombinant protein,
indirect-ELISA (iELISA) was evaluated using 78 positive and 44 negative sera. The sensitivity and the
specificity of iELISA were 94% and 89%, respectively. The results indicated that indirect-ELISA using
recombinant ribosomal protein L7/L12 may be useful for diagnosis of canine brucellosis.
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7o 2 o gl X 57} o]H7] wjie|] A&31A
o] Aol AvE Adsh= Zlo] F83tt [20].

TGS 3t ST AAEEA ASHAES
¥ (Rapid slide agglutination test; RSAT), ZZ=HZ 5]}
S (Rose bengal agglutination test; RBAT), A]
-5 (Tube agglutination test; TAT), 3474
H(Agar gel immunodiffusion test; AGID), 4~ 8]
HF-3-(Enzyme-linked immuno sorbent assay; ELISA)5©]
7Hg RAF oI, T Ao 2= Fltto] of# 9]
gt 2~4%9] WS Bt St (18] 273 7t
Gx71el AZE FEo| ¥ wapso oUA A
7t U= EA-E] AUt [6].
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Fig. 1. Strategy for expression in Escherichia (E.) coli system. (A) Agarose gel (1%) electrophersis pattern of the insert
DNA and pColdl vector digested with Sacl and Xhol. (B) Schematic diagram of vector for hyperexpression of the rp/L

gene in E. coli (BL21) under the control of cspA promoter.
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B. canis ATCC 23365 E£F+55 200 mL tryptic soy
broth(TSB) ®i Ao HE 3 The 36~48A17F <]
stationary phase’} E%=2 Wyt wjFsiSict 7 BFA
ZFS 10,000 xg= A ET S F 3]535t] Moore

[19]9] CTABE ©|8-3 ¥elglol Als DNA %
MO DNAE Z2lsler, dojxl DNAE &%
TAE o] g3ty AH#sled PCRES 33ttt g1
& old L7/L12E deslsle mpll FARE 22
J3t7] $13Fed NCBI(National Center for Biotechnology
Information, USA)] gene bank 78-S EaA F7ujd
< o} o] F229] coding sequenceE EZ &SI W
o 23 WE2 pCold 1 DNA(3360-3364; Takara, Japan)
o F243l7] ¢t Saclsh Xhol ATEAARE B
o} Z}o| ¥ (forword primer: GCG CGA GCT CAT GGC
TGA TCT CGC AAA GAT CG reverse primer: GCG
CCT CGA GIT ACT TGA GIT CAA CCT TGG CGC)
£ A|Z8IAL PCRE 113313t PCRO & WH&-e2 50
uLZE 3} 5 ul(0.5 ug) genomic DNA, 5 uL9] 10 x reac-
tion buffer, 1 mM dNTP, Z} 10 pmol2] rpiL. F*43F primer
£ &3l 3 nTag-Tenuto DNA Polymerase 5 U(P225A;
Enzynomics, Korea)y= 3 7}SFATE 94°Coll A 787 3
DNAE WAAIZ] &, 94°C 18, 57°C 13, 72°C 30%9]
W Ato] S-S 303] WHE AJ&)stsl om, wix|ete] 72°C
oA SEZF WA AejFl PCR 2HE2 TAE 1.5%
agarose geloll A719%5 % § QlAquick gel extraction Kit
(28706; Qiagen, Germany)E ©]-8-5}o] gelZH-E DNA

ot o off

v

2 34389tk E2l® DNAE TOPcloner TA kit
(EZ001S; Enzynomics, Korea)E ©]-83}¢] pTOP TA
vectordl] AZA¢H & DHS5 100 pg/mL ampicillin®] 371l
Luria-Bertani(LB) agar plate®l] 4] ] %3}ich 8=
colony®|4] AccuPrep Nano-Plus Plasmid mini extraction
kit(K-3111; Bioneer, Korea)E ©]-&3} plasmidE F=
sto] Sacl#t Xhol ATHE AR sty F2Y RS
golsl ek pTOP TA vector 2 AHE-S mla =24l
(Korea)ell 9| ]3te] H7|ME-E& ZAFSHS 3L NCBI®
Blast SearchE &3t ofn] =4t oAl A7 B o] 4
T ZAE 8l pll FAAE GG ERIE &
29 =S Sacld Xhol A AR A 2] 5ke] pColdl
vector?} 44315t} o] WE|= affinity column binding
< $13] N-terminal fusion peptideZ 6711 2] Histidine2
=S Fo Ut rpll 3218} A4E HWHE Sacl
7 Xnol2 ZEt F29 55 g T i+ T
£ %3 AlE2 BL2I(DE3)E %A FATHFig. 1).

N ERMElHol el we I MK

pCold I rplL. BL21(DE3)E 100 pg/mL ampicillin®] 3
7bel LB AR 500 mLoll FE38ke] 37°Co) A e
v & 332 Optical density(OD)gp #©] 0.4~0.57} =&
15°Coll A 30%7F cold shockS & &, I mM IPTGE
7Fate] 15°ColA] 24417+ X BSF aFlTt. 8,000 xgol
A 2027 AalEelsto] 38 pellets PBS ¢5-8-
o 33] A&k & pellet2 30 mL binding buffer(20 mM
sodium phosphate, 0.5 M NaCl, 20 mM imidazole, pH 7.4)
o Zo]A] French press cell disrupter(FA078A0447;
Thermo, USAYE ©]&-3}4] 1,150 psioll A 30 &<t Wt

AR 2832 18,000 rpmol| A 1587 A4lEe] g
F, pll AT 2 o] i S5 AE 045

pm ZEe| FH3Art. 53 T A-S Histidineo]
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ZA¥ S HAT 5 = His 60 Ni Superflow resin
(635659; clontech, Japan) 4 mLel 2 &}3F 3 20 mL9]
wash buffer(50 mM sodium phosphate, 300 mM sodium
chloride, 40 mM imidazole, pH 7.4)Z 33] W& A% 35}
St} 10mLe] elution buffer(20 mM sodium phosphate,
0.5M NaCl, 500 mM imidazole, pH 7.4)% =3 wh
Ae 35 oHe How Ped U ¥
=+ Qubit fluorometer(Q32858; Invitrogen, USA)Z =
sttt
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AAE PrE G L7/L12S 15% SDS-PAGES
o]&-3le] A71%9%3 ¥ Mini Trans-Blot Electrophoretic
Transfer Cell(170-3930; Bio-Rad, USA)®ll Transfer buffer
(30 g Tris, 14.5 g Glycine, 23 mL 20% SDS, 1 L MeOH,
750 uL Acetic Acid, 5 LyE 43 Polyvinylidene Fluoride
membrane(PVDF)Z 70 VollA] 1A17} 2087 A A3k
t}. PVDFERE: wghol] 3027 A2lstal oA &
2 ¥ blocking buffer solution(2% skim milk + TBST) 20
mLel A&tz A-2ellA 247 RESA H T A&
Aol 12} FAN-GOZA B canis7t 2] E AN ok ¥
e L4 9HS 1:2,00000= 8]A 8t gk AI7F Bt
HEEAIZ] & Shs-gols WE|aL TBSTR 554 33] Al
23l 22F A Q1 Peroxidase labeled anti goat-dog
IgG(H + L)(14-19-06; KPL, USA)= PBST 20mLel 1:
5,000 Bl 2 8]A ke 1A1ZF 308 F<F WHEAIA T 12
3 33 M|Z gk 3 PVDFHol| West-Q Chemiluminescent
Substrate Kit(W3650-012; GenDEPOT, USA)E- S 5=3L
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Indirect-ELISA

A" Pud cld L7/L128 FY S28 Coating
Solution Concentrate Kit(50-84-00; KPL, USA) AF&-5}
o] ZJA| € ribosomal protein L7/L12E 1.0 ug/mLe] ==
£ 3]43te] 96-well plate®] 7+ welloll 100 pL¥ 5=

&, 37°CollA 16417 FAAIZ T PBSTE 43] A5t
%, blocking buffer solution(5% skim milk in PBST)<
platel] 100 pL¥ EF31o], 37°CoA 1A17F 59 -3
A7), PBST $H5-8-91 0.2 43] A2 3}t 7)) B4
ghto] okl 4 A 24 S 1:800 v SR T}
E 3|48 plated|A] 348t 100 uLA 53Tt &
Ho] B34 plateE 37°CIA 1A17F 308 59t ¥HSA
71 &, PBST &5890 2 43] AA3I3It}. Peroxidase
labeled anti goat-dog 1gG(14-19-06; KPL, USA)E PBST
o 1:5,0002] &2 323t & M E plateol] 100 pL
A BFsle] 37°Col|A] 14]7F 5t WAL T BES &
plateS PBST &ZgM o= 43] A3 F ABTS
Peroxidase Substrate System(50-66-00; KPL, USA)2- 100
uL¥ EFete] A2oA oF 158 WA F 4%
SDS(sodium dodecyl sulfate)S 100 pL E3F3he] Wk-S-
S BAANZAT HAE plate W ¥H&-E ELISA reader
(F129035, Genios Pro; TECAN, Austria)E ©]-& 35}
ODysoIM F2EE 543t AIE P33

2 I

rplL Xt cloning

B. canis ATCC 23365 X&#T2FE A% DNAS
F23] F %9 primerg 7HA AL PCRE HA|gH &
pTOP TA vectordl] E2 5} T} pTOP TA vector2} rplL
FAA7} ligation® plasmidoll AT AE A 2 5t
insert®] Alo]=2E gRIgH & F71E24 35t open reading
frame2 2F9151 k. NCBI blast £41& 53] tf2
a9 AsAde ¥wd A3 Ochrobacterium>t
Agrobacterium 53 732 ESF vIAET} 80% o] =
2 RS RYA, AT HEEoA wA-S
RO|= Escherichia coli O157:H78} Salmonella enterica
spp, Yersinia spphie= 65% ©l5te] W FEHS 2
EolAQl oz &84 F US A= AlsdEY
(Table 1).

Table 1. Comparative nucleotide and amino acid sequence
analysis of rp/L gene from different bacteria

Specis Nucleotide ~ Amino acid

(%) (%)
Brucella spp. 99 98
Ochrobacterium 95 98
Agrobacterium 85 85
Escherichia coli O157 : H7 64 59
Salmonella enterica spp. 64 61
Yersinia spp. 64 61
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Fig. 2. Purification and characterization of recombinant ribosomal protein L7/L12. (A) SDS-PAGE analysis of purified
recombinant ribosomal protein L7/L12. M: molecular size marker, lane 1: before induction by the addition of IPTG, lane
2: after induction, lane 3: purified recombinant ribosomal protein L7/L12. Arrows indicate the expected size of expressed
recombinant L7/L12 (Nupage 4~12% Bis-Tris Gels). (B) Immunogenicity of the recombinant ribosomal protein L7/L.12
was tested by western blot analysis using pooled B. canis positive sera (right) and negative serum (left). The ribosomal

protein L7/LL12 was loaded on the 15% polyacrylamide gel.
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g EE Td L7012 N-Ie F-9]e] fusion peptide
o] 6xhistidine =22 ¢l 2F 4kDao] =715 o] 164
kDa®l Z712 HAHS & & UATHFig 24). AHE
AL 67 9] histidine=} XHJ_%LHOi o =g His 60
Ni Superflow resine 5-3Fo] Tl a-& FA 514tk 500
mL B H-& affinity column binding&
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Indirect-ELISA

golg 3PS o] dte] HAEA A FRT
84 79709 24 84 S AT A sl
7Fs/do] A=A ELISAE &3t golrgitt. 1 A3}
cut-off pointE 0.5% A4 ;}C’j—o‘ ), iELISA Rt
Eolx 9} vizhe = 7F7) 89% I 94%F UrE‘rkM(Flg 3).
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Fig. 3. Level of IgG antibodies to B. canis recombinant
ribosomal L7/L12 protein determined by iELISA, using
anti-dog IgG HRP conjugates among the dog serum
samples. — negative serum, +: posive serum.
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18, 26]. BAlehgel] =R 304 ol FAAE
oAglof sh= ofEiRol AL IYAE Folgitial o
LA 7] AT [11].

473 B A5hS F15ke] RSAT, RBAT, TAT, AGID,

=Sk ‘?..ﬂp_i—t— ! 6}1 é%?& RSATE %ﬁé ?& 2ME-
RSAT 0]

FE AdHE B ngJ% %f& BzA EP o2 TATY
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Wﬂ Zlﬂoh ES RS 85T 5 9o H[ 5ol

171 w2l Z:“"’a_%ﬂ g vd o] 79 et
01 o9 WA w4 BERdete] Y& At
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B2z A p39 [1], Cu-Zn SOD [29], L7/L12 [2,
23, 25], GroEL¥} GroES [22], 12 kDa, 18 kDa, 31 kDa
e [4, 301 WY WSS frEdke ddE g
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o] Fo12) 3L QIt}. rpll A= helix-turn-helix motif
TE5 el gEE @ L7L1RE d3dishe
w4 (1mmunodommant) G A= [FN-y CD4+ T
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Al Al=ehe A2 dEA A [24]. 22]AL o]
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