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MLVA typing of Brucella canis isolated from dogs in
Gyeongbuk province, Korea
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Canine brucellosis is the zoonosis in worldwide and Brucella (B.) canis is a facultative intracellular pathogen
that has a very limited host. MLVA-16 (Multilocus VNTR analysis) is a efficient method for genotyping of
Brucella species. Various methods have been established for genotyping of Brucella species, but most of ana-
lytical method is lack reproducibility and limited capability to differentiate them. B. canis isolates (n=73)
from 7 farms in Gyeongbuk province in 2003 ~2010 were analyzed using 16 VNTR loci. Automatic electro-
phoresis system was utilized for more high throughput and rapid simple discrimination. Thirty two genotypes
were identified from 73 B. canis isolates. MLVA could contribute to molecular typing for epidemiological

evaluation of canine brucellosis.

Key words : Brucella canis, VNTR, MLVA, Genotype
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Brucella (B.) canis+= v]=r2] v]a7d WA Ao A
A5t ou&q A& A 5 frATE ot A A
o BalEgT, o]F 1968 o] Alsleld EAS
ZA}she] B. camsﬂl'-l_’— §2] 878 = U TH(Cartere} Wise,
2004; Metcalf =, 1994). B. canis= 7%, é‘, a4 5
Az B3 75, 70 928 £ t}ef
S =T Q3 d - 2~45 B oA o
AEEHM H850] 19 ol AA= 597 A&

©

L Aoz WuE I Qrk(Hall, 1989). 7 HSAleld
2 Al w719l 45~600 Y Abolol fAE Ao,
AP 1Y 915 o, 55 744 37
A F Aol B 5o YA FFT GFA

O I
5k EAjshe W AREel FHAF 3
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Ao} Aste Qlsf wr| & A 9 Eeole Ao
Z1ti(Carmichael T} Kenney, 1970; Pickerill, 1970; Spink,
1970). QAFEALEOR A Ao Fo] =2

T ARA B g Ane] HEo] o gdo] B

g v} glom, FAL e HeAletse] Hs) An
st ag sest AdHel e, 9249 $4) 5

Shin} Carmichael, 1999).

A BeAlehEe FujolA Moon £(1999)] 1994
Y ARl Akl WAl oA Aol A B4
Ate} FEEE B89, Parkd} Oh(2001)= thit

AofolMe] WA W FEel A4S Bt o) 9)
o1, Chang 5(2000)0] ZEHE tharo & 25%2] 3
AFPEY wEe JAE Hashelal, Kim 5(2007)
o AuA ofFNAGelN PRl WA
A+3} PFGE (Pulsed field gel electrophoresis)E ©]-8&
$791 248 wosidck

o ox 1|
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(van Belkum, 2007).

Brucella spp., Bacillus anthracis, Mycobacterium spp.,
Yersinia pestis 52| HYAH MAEL GHHoRE uj
T =& THEAE UEdo] Y F WolA T3t
3ES UBtlle Alatolmz 7|E9 EAR oy
AR AARE e whEo] B7MsshAE muld-
locus variable number of tandem repeat assay (MLVA)
£ olgstomn S84 e ¥ 5 e A
o 7 d#F thvan Belkum, 1994; 2007).

HRATES H4 5 bp o4e] HykE(Tandem
repeat)2 712 1057119 §-AA2Hlocus)7} EA5H=
Aoz galFon o5 SaRE FoA 1679 4
ks GAARE YO primerE Al4fsto] HE
Weke] 1200l W ofsteAE $l8) olgetn
%16 microsatellite markero] 3jg5}+= panel 27} &
Welo] o Ao® MuEI ¢rkAl Dahouk
2007).

2 o] ofiebd Abdo] st ef=of|A 9 F
A S2qlo] F7hska ojgh W) Fmt 7 Kol
upe 7 BRASte] Yol ARAE A g
Al 7ol Bt A=A
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oA A H &

A 5 MAF 7t AR of A5 A B
olZE 7He] Ao BTt B canisE HFOE
- 4 A

2003 5E 20109741 AER S AR 7742 of A

MLVAO] 43

Al Dahouk $(2007)0] AF&3} 16 VNTR locusZ
o2 A A (Bioneer, Korea)o A#}ske] Kim
£(011)0] AAFE Wiel] whel DNA 2% 1 974}
zzo AAstgIth VNIRY ZEA20] 272 4
sha] 245 S8l T AEs Al H7) 9
Al 2 Hl(multichannel automatic capillary electrophoresis
system)= ©]-8-50] £2 bpe] &} W} oA FF
Az 271% EHh

A H VNTRE FZ4HE9] 37|+ Al Dahouk &
(2007)9] A|pHBEES 26} HHEA]43(Repeat unit)
2 HAISIH Y AGR T2 T(DNA fingerprinting
Informatics II, BioRad, USA)Z ©]-&5}4] dendrogram

& Yok R0H AU SYakck

2 1

20039 5E 2010714 HEAS o AR A Aol A
BelE B canis T3FE iAoz zhzko] VNTRE
PCRS AAJStaL 71 F3AHEZ automatic electro-
phoresis system2 ©]-8-5F0] F-Al5tFH VNTR 1659
ZEZE 243t A3} panel 1 290 4= Bruce 11,
panel 2 5-9]o]| 4] += Bruce 04, 07, 09, 16, 18, 19, 21°]|
A Adds b SEARES A7t EjlEglon
Bruce 09 A|=H3lo A 97} 29] theFAdS UERY
o] 16 VNTR 204 taAo] 714 =2 Aow |}
E}sttH(Table 1).
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Table 1. Number of alleles of each VNTR for 73 B. canis isolates

VNTR No. of alleles  Copy number* VNTR No. of alleles Copy number
Bruce 06 1 2 Bruce 18 2 4,5
Bruce 08 1 3 Bruce 19 4 18, 19, 20, 21
Bruce 11 3 7,8,9 Bruce 21 2 9,10
Bruce 12 1 11 Bruce 04 6 3,4,5,6,7,8
Panel 1 Bruce 42 1 3 Panel 2 Bruce 07 3 3,4,5
Bruce 43 1 1 Bruce 09 9 5,7,8,9,10, 11, 12, 13, 14
Bruce 45 1 5 Bruce 16 5 4,5,6,7,8
Bruce 55 1 2 Bruce 30 1 3

*Alleles assignement to convert alleles size into number of repeats.

covs PH LEM 2002
cA07 ow KS& 2006 III

# # 5 il o B

: |: 1 cz2a7 &l KAR 2009

: 2 cz0z & KJR 2009

14 I: 3 cors PH LEM 2003 I

: 4 C0s0 FH LEM 2003

: G cazs Go JSR 2010

.I F G mecici= R clN JSR 2010 II
7
=)
a

Iy

cz2o3 & KR 2009
czo4 & KAR 2009
cza04 5d IR 2009 v

12 Cczaz  Sd KR 2009

13 G284 o KS& 2009

14 C303  5J IR 2009 v

15 CO7¥a FH LEM 2003
16 CO026  PH LEM 2002
17 Czao MG KIH 2006
18 G233z MG KIH 2006
19 Cog0 GJ (W] 2003
20 Cco¥E PH LEM 2002
21 Ccogo Gl (W] 2002 VI
coz1 PH LEM 2003
cogz  PH LEM 2002
co74  FH LEM 2003

Cco¥7  PH LEM 2002
26 C262  GJ Shs 2009
27 czog 2l KJR 2009
28 3000 Sd KJR 2009
M C2Fz Gl b=1 1 11 2009 VII
0 C267 GJ SME 2009
31 Cczes Sl KJR 2009

32 C253 0 Gw KS& 2009 VIII

Fig. 1. Dendrogram of 73 B. canis isolates by character type of UPGMA using 16 VNTR locus. There were classified into 32

genotypes.

=z
=
LFER S H(Fig. 1), 16 MLVAS] VNTR'E RHEA| 4=
AT AR patternS B3 AT Table 29} 2
2Ath MLVA patternof] w2 5473 S04 VI-ag o]
714 wre 23522 ERF O Vi-a, V4, IV-b, [-ad

o] 717} 330]3 Uuix] fAFEL 77} 1~252

b,

Ao 2eedE Y AR Aits
Table 337} ZQkrh EZ(KIH), ZF(SMS, LIL), 73
(JSR) &7 s3] 49 Zhzt, vIg, viig, vig, 9
Ngos 43 5Ust gigoz EFEdo ¢

(KSG) %42 111, V, VIIF o2 AEaE g, 453
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Table 2. MLVA patterns of 73 B. canis isolates

16 MLVA pattern* No. of Isolates Geno-
farm type
2-3-7-11-3-1-5-2-4-19-9-5-4-11-5-3 1 1 Vl-g
2-3-7-11-3-1-5-2-4-19-9-5-4-11-6-3 1 2 VI-h
2-3-7-11-3-1-5-2-4-19-9-6-4-10-5-3 2 2 Vi-e
2-3-7-11-3-1-5-2-4-19-9-6-4-10-6-3 2 3 Vl-a
2-3-7-11-3-1-5-2-4-19-9-6-4-10-7-3 1 1 Vi-¢c
2-3-7-11-3-1-5-2-4-19-9-6-4-11-6-3 1 3 V14
2-3-7-11-3-1-5-2-4-19-9-6-4-11-8-3 1 1 V-¢
2-3-7-11-3-1-5-2-4-19-9-6-4-12-6-3 1 1 VI-i
2-3-7-11-3-1-5-2-4-19-9-6-4-9-5-3 1 2 VI-f
2-3-7-11-3-1-5-2-4-19-9-6-4-9-6-3 1 2 VI-b
2-3-8-11-3-1-5-2-4-18-9-3-5-8-4-3 1 1 IV-c
2-3-8-11-3-1-5-2-4-18-9-4-3-14-4-3 1 1 VllI-a
2-3-8-11-3-1-5-2-4-18-9-4-4-10-7-3 2 2 Vil-e
2-3-8-11-3-1-5-2-4-18-9-4-4-11-7-3 2 23 VIl-a
2-3-8-11-3-1-5-2-4-18-9-4-4-11-8-3 1 2 VII-d
2-3-8-11-3-1-5-2-4-18-9-4-4-5-6-3 1 2 MI-a
2-3-8-11-3-1-5-2-4-18-9-4-4-7-7-3 1 1 I-b
2-3-8-11-3-1-5-2-4-18-9-4-4-8-7-3 1 1 I-a
2-3-8-11-3-1-5-2-4-18-9-4-5-11-7-3 1 2 Vll-c
2-3-8-11-3-1-5-2-4-18-9-4-5-7-4-3 1 1 Iv-d
2-3-8-11-3-1-5-2-4-18-9-4-5-8-4-3 1 3 IV-b
2-3-8-11-3-1-5-2-4-18-9-4-5-9-4-3 2 2 TV-a
2-3-8-11-3-1-5-2-4-19-9-4-4-12-7-3 1 1 VII-b
2-3-8-11-3-1-5-2-4-19-9-4-4-13-8-3 1 1 VII-f
2-3-8-11-3-1-5-2-4-19-9-6-4-9-6-3 1 1 VI-d
2-3-8-11-3-1-5-2-4-19-9-6-5-7-8-3 1 1 Id
2-3-8-11-3-1-5-2-4-19-9-6-5-8-6-3 1 1 II-c
2-3-8-11-3-1-5-2-4-19-9-6-5-8-8-3 1 2 Ic
2-3-8-11-3-1-5-2-4-19-9-8-4-12-7-3 2 2 V-a
2-3-8-11-3-1-5-2-4-20-9-7-4-13-8-3 1 1 V-b
2-3-9-11-3-1-5-2-5-21-10-8-5-10-7-3 1 1 1I-b
2-3-9-11-3-1-5-2-5-21-10-8-5-9-7-3 1 3 II-a
32 genotypes 38 73

*Tandem repeat copy numbers were arranged in the following order;
Panel 1 (Bruce06, 08, 11, 12, 42, 43, 45, 55), and panel 2 (brucel8,
19,21, 04, 07, 09, 16, 30).

] ] 3 8 ) £ Number Region
o 2563 G 2009
I
. 254 (e 2008
| 107 G 2008
clog (e 2008

Fig. 2. Genetic relationship of 4 B. canis isolates from Gunwi (KSG)
farm by character type of UPGMA using 16 VNTR locus.

(KIR), AHLEM)S] s A= s4E chekst §-4
Fo| ZA5t= Ao R selE gl

2(KSG) Aol A 200617} 2009 0] Helg 4
Z90] B. canis©| t5te] &4 ArmAES 245 A
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73 (KIH), Z17JSR) 5o 247} 292 7hA] HFo

2 RIS Gl wh, ARKIR)Z 29IKSG) 573
weRl chopl BE S tehyelch

k=l

BRAesto] it AA AR d71A Lol He
Holl =} VNTRE ©]§3F DNA A|Z24R<l
MLVAZ o] g3t ofstzate] wjste 272 2-8d)
7] $fak A7k AREL ek

Bricker®} Ewalt(2005)2 n]=+ oA B = B
abortus bv 133} A& E40|A E8|E B abortus
bv 182 8 bp FHUE-S 717 8719 VNIR loci&
At 4479 GAEGIA Zfolzt ol
WA elstaAlE Ea 2
| g% marivom s4xzt
914 = PFGE, random amplified polymorphic DNA
(RAPD) 59] T} $AAAYRTE Asle] 7E 4
A2o) FEE, A5 5o Weld g4 Ao
e VNTRE: 0|88 MLVAL= BgAlzto] gloj]
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S dom $AFEL 2A vl 30749 fABe
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Table 3. Comparison of MLVA patterns by farm of B. canis isolates

Name of farm Region No. of isolates 16 MLVA pattern Genotype
KSG Gunwi (GW) 1 2-3-8-11-3-1-5-2-4-18-9-4-3-14-4-3 VIII-a
2 2-3-8-11-3-1-5-2-4-18-9-4-4-5-6-3 1I-a
1 2-3-8-11-3-1-5-2-4-19-9-8-4-12-7-3 V-a
KJH Mungyeong (MG) 1 2-3-7-11-3-1-5-2-4-19-9-6-4-10-6-3 Vl-a
2 2-3-7-11-3-1-5-2-4-19-9-6-4-9-6-3 VI-b
1 2-3-7-11-3-1-5-2-4-19-9-6-4-10-5-3 VI-e
1 2-3-7-11-3-1-5-2-4-19-9-6-4-10-7-3 Vi-c
KJR Seongju (SJ) 1 2-3-8-11-3-1-5-2-4-18-9-3-5-8-4-3 IV-c
1 2-3-8-11-3-1-5-2-4-18-9-4-4-10-7-3 VII-¢
1 2-3-8-11-3-1-5-2-4-18-9-4-4-11-7-3 VII-a
1 2-3-8-11-3-1-5-2-4-18-9-4-4-7-7-3 I-b
1 2-3-8-11-3-1-5-2-4-18-9-4-4-8-7-3 I-a
2 2-3-8-11-3-1-5-2-4-18-9-4-5-11-7-3 Vil-¢
1 2-3-8-11-3-1-5-2-4-18-9-4-5-7-4-3 IV-d
3 2-3-8-11-3-1-5-2-4-18-9-4-5-8-4-3 IV-b
2 2-3-8-11-3-1-5-2-4-18-9-4-5-9-4-3 IV-a
1 2-3-8-11-3-1-5-2-4-19-9-4-4-12-7-3 VII-b
1 2-3-8-11-3-1-5-2-4-19-9-4-4-13-8-3 VII-f
1 2-3-8-11-3-1-5-2-4-19-9-8-4-12-7-3 V-a
1 2-3-8-11-3-1-5-2-4-20-9-7-4-13-8-3 V-b
SMS Gyeongju (GJ) 1 2-3-8-11-3-1-5-2-4-18-9-4-4-10-7-3 Vil-e
22 2-3-8-11-3-1-5-2-4-18-9-4-4-11-7-3 v-a
2 2-3-8-11-3-1-5-2-4-18-9-4-4-11-8-3 VII-d
LEM Gyeongju (GJ) 1 2-3-7-11-3-1-5-2-4-19-9-5-4-11-5-3 VI-g
2 2-3-7-11-3-1-5-2-4-19-9-5-4-11-6-3 VI-h
1 2-3-7-11-3-1-5-2-4-19-9-6-4-10-5-3 Vi-e
2 2-3-7-11-3-1-5-2-4-19-9-6-4-10-6-3 VI-a
3 2-3-7-11-3-1-5-2-4-19-9-6-4-11-6-3 VI
1 2-3-7-11-3-1-5-2-4-19-9-6-4-11-8-3 V-¢
1 2-3-7-11-3-1-5-2-4-19-9-6-4-12-6-3 VI-i
1 2-3-8-11-3-1-5-2-4-19-9-6-5-7-8-3 Id
1 2-3-8-11-3-1-5-2-4-19-9-6-5-8-6-3 1I-¢c
2 2-3-8-11-3-1-5-2-4-19-9-6-5-8-8-3 I-c
LIL Gyeongju (GJ) 2 2-3-7-11-3-1-5-2-4-19-9-6-4-9-5-3 VI-f
1 2-3-8-11-3-1-5-2-4-19-9-6-4-9-6-3 VI-d
JSR Gimcheon (GC) 1 2-3-9-11-3-1-5-2-5-21-10-8-5-10-7-3 1I-b
3 2-3-9-11-3-1-5-2-5-21-10-8-5-9-7-3 II-a
Al Dahouk 5(2007)2 16 MLVAE AJ35le] &4 2 2006 &= E2]F9}F 2009 B SAA AF
W A u panel 0] H]a) panel 27} ZEEo]  WAS AR ATE HW 2006 el o
o Eohal Husiglon o A4 E  micro- Aol obd =& ol o7t EAQl Aoz
satellite® 4% panel 2041 G4 o AEEO  Ehb Qa7do] hste] Analehy AAlo] vwEA

2 RHEL BEA S opgo] o ke
SEL N

Ao 2

WA AT 7 . o
g5kl MLVAR 57t OX* ARl AHBAE A
3 A3 A A2T) g E xH7l—o:1 T

st ;(].:_ o] 7+ Arejjel

LU m G ¢

3 2
u gleh ol Alalel 4 %H a7 o)z

E

ool of B Ao e,

ol AyoA FEAY Feff 73522 B canisE
Ao 2 MLVAE AAJ3F Axl & 32719 &H4dgo=r
itslo] A4 AT GE 2ol 2 4 Aol
O S oz Ao Kang 5(2011)0] %
=+ 147) A4S Ao 2 A A% 30 genotype H T} =
2 BEEg S el o2 ZALE QI o]H Alg o
A 719 AR79sHE Akl AHsa 79
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