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Abstract : Synthetic oligonucleotide primers of 20 and 21 bases, respectively, were used in
the polymerase chain reaction (PCR) to amplify a sequence of the mrp gene, which encodes the
muramidase released protein of Streptococcus suis . Amplification was not recorded when 5 other
streptococcal species were tested or when 9 different nonstreptococcal species were tested. A
DNA fragment of 517bp was amplified from the genomic DNA of § suis . The lower detection
limit was 100pg of the genomic DNA. The primers recognized 34 serotypes of S suis reference
strains and 9 isolates from pneumonic lung, brain, nasal discharge, tonsil. This results suggest
that the amplification of the mrp gene by PCR method is potential for the identification of S suis

isolates.
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muramidase released protein(MRP)3} # X to 2 Gl &
110kDa¢] extracellular factor(EF)’, hemolysin(suilysiny’, cap-
sule® o] <A ot 58] Vecht et al¥’S S suis ¥
& 2 Zo|A MRPY EFE 44 (MRP+, EFH)8t= 5=
FEAGA wol EHHH tAAMES Tt B
Aetsle] BHAA T 733 uby, A7 =0 A= MRP-, EF-
F7h ol #3E WU E °oFsted MRPS} EF:= #
& HAA XNga FAE. Actinobacillus pleurop-
neumonige , Listeria monocytogenes 50| 212 hemolysin
& N7 2838 HAA A2 AR, § suis
hemolysin& 3 3t }agowo] A FE B 9Ly}
gus AYPH 3 Yobt 1 594 759 1Y LA
FE FEE7] 959 DNA ﬁngerpnntmg ribotyping'®,
multilocus enzyme electrophoresis’” 5 & o} 85 31 ¢t}
Enzyme linked immunosorbent assay(ELISA)E o] &3t
348 A A A Fo] nudol gloy
RE @AY AL £ ook EHE FA AT slide
agglutination test, immunodiffusion test7} §l 2.1k & o] 4] o]
o o] 2 W, coagglutination reagentE ©)4-87| & #H}'®
WA Yol 357 WA g B o s Uy
of H8AA e FET BolH FURE olgeld &
Aa7de BA Ak S48 AHEAA BN
ol e’ a4 @ 23U s 4aol o
PSR S is & FASEY A 4]
dEduE 88 48 7 e ARl
mebd 2 QroAE A 299 28 QA2 ¢
HA S suisE A48 T3] Y3 PCR primerE 2HA
aol Bol43 S BT o1& obe) el
HAAE T AT

Mz 3 2

A8 #ZF : Dr. Gottschalk(University of Montreal, Ca-
nade)2F B B §osuis AY 15 347149 ¥
F2F% T HA M 2T S suis 958 A&

. 5ol Aol S agalactiae (ATCC 13813), S uberis
(ATCC 27958), S pyogenes (ATCC 21059), S dysgalactiae
(ATCC 27957), Aerococcus spp(isolate), Erysipelothrix rhu-
siopathiae (isolate), Actinobacillus pleuropneumoniae (isolate),
Pasteurella multocida (ATCC 43019), Mycoplasma hyopneu-
moniae (ATCC 25095), Haemophillus parasuis (SW 114),

Bordetella bronchiseptica (ATCC 19395), Klebsiella pneu-
moniae (isolate), Proteus vulgaris (isolate) 5& AHE3HY
k.

Genomic DNA2| 22| : PCRS ¢ 3 genomic DNA
%% & Murmay$h Thompson™¢] ¥ el Fate] AA8g
o 3ee) vledtd dopGddg dAFASS TE
buffer(10mM Tris-Cl, 1ImM EDTA, pH 7.4) 5674, 10%(w/
v) sodium dodecy! sulfate 30pl, proteinase K(20mg/ul) 3plo]
BHAA 370, 1A weAZTh 5SM NaCl 100pi<)
CTAB/NaCl & <4(10% cetyl trimethy] ammonium bromide/
0.7M NaCl) 80pl& A 7}3led 65C, 108 & A AT &
29l chloroform/isoamyalcohol(24 : 1)& E£@3te} 12,000
AAE 5 AZdo] %29 phenol/chloroform/
isoamyalcohol(25 : 24 : 1)& E 3§39 12,000rpm, 32 ¥4
gt Aol F%9 chloroforms E§3 5 12,000pm,
38 dAgT oA Az oo 0.6vole] absolute ethanolS
E5tete] -20T, 303 A 5 12,000pm, 3% A4 34
DNAE A A A A Th 70% ethanolZ DNA pelletg 4154
ko] 3 & RNase §4Q20pgmlel] FfAH HF
DNA 5= £F5%% DNA calculator(Pharmacia Gene
Quant)& A+g3te] ZAsG o ARRA|7EA] 4T B3
skt

Primer MZ 2} PCR X2 : o] primers: Smith et al*!
o] Hu3 9r|M4E 7|%Z 3t DNA synthesizer
(Applied Biosystems 392)& ZA 315 ™ Table 1] }E}
W el ) PCRE Gene ATAQ controller(Pharmacia
Biotech, LKB)& A}&35+{ Tt} 10X PCR buffer(GibcoBRL)
Spl, 50mM MgCl, 2pl, 10mM deoxynucleotide triphosphates

pm, 3%

1pl, 100pmole®] forward$} reverse primers, 100ng®} tem-
plate DNA, 1 unit®] Tag polymerase(GibcoBRL)E & 713}
2 HFFo] S0l HEE FHRFE AT EFYY F
w8 9] $354o] mineral oil(Sigma)g & A &35

O,
=1
o1, denaturationS 95C oA 303, annealing 64T

Table 1. Nuceotide sequences of PCR primers for the am-
plification of the mrp gene

Primer Nucleotide sequence (Ig;c)a tion
Forward 5'-ACCGTAGACCAGCCAGCTIG-3' 1913~1932

Reverse

5'-GGTGCATCAGACACATCCGTT-3' 2409~2429
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ZAE Zgal 370 A 18~24A17F whEAIF O
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A3 mrp FAA S o @ primerE o] & ¢ PC
o} o} HALE A3 S agalactize 5
A3} S suis o] Mgt 517bpe] Fo] Kl FEMES #9T
£ 9l gl om, th& Sweptococcus sppHt 18 YA 2 2
T AT B dalMe Ay FEAEC] YA o
o} #l2He primere] 5o]4d o] &2l 5 A cHFig 1).

PCR 719 9 7A AAE DNA caleulator2 §
genomic DNA%S &3 8lo] 1pghl HEE % %‘C?} Z o
E laghl7t=] 104 & sle] PCRE AAEld HEAE
& &8 23 100pg/ule] FE=7HA 31E 0|
(Fig 2).

S suis FFETF UFS U
Fig 3o A &} o] 34%9] R E g ]

2 PCR 3 &% @-ﬂr
oA 5170p9] Fof

A M 1 2 3 4 5 6 7
f
[
-
B

Fig 1. Specific amplification of S suis mrp gene by the PCR.
Amplified PCR products were analyzed by electrophoresis on
1% agarose gel. (A) M, DNA size marker(1kb ladder); lane 1,
S suis; lane 2, S agalactiae lane 3, S uberis; lane 4, S py-
ogenes ; lane 5, § dysgalactiae ; lane 6, Aerococcus spp ; lane
7, Ery rhusiopathiae . (B) M, DNA size marker(1kb ladder);
lane 1, S suis; lane 2, A pleuropneumoniae ; lane 3, P mul-
tocida ; lane 4, M hyopneumoniae ; lane 5, H parasuis ; lane 6,
B bronchiseptica ; lane 7, K pneumoniae ; lane 8, P vulgaris.
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Fig 2. Sensitivity of the PCR for the detection of S suis mrp
gene. Genomic DNA was isolated from § suis serotype 2 and
the DNA was diluted 10 fold. The diluted DNA was used as
template DNA. M, DNA size marker(1kb ladder); lanes 1 to
13, 10 fold serial dilutions of genomic DNA from 1pg to lag.
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Fig 3. Agarose gel electrophoresis of PCR products generated
by reference strains of S suis . M, DNA size marker(1kb fadd-
er); lanes 1 to 34, S suis serotype 1 to 34.
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Fig 4. Agarose gel clectrophoresis of PCR products generated
by isolates of S suis . M, DNA size marker(1kb ladder); lanes
1 to 5, lung; lanes 6, nasal cavity ; lanes 7 to 8, brain ; lane 9,
tonsil.

Fig 5. Electrophoretic pattern of S suis PCR products degested
with restriction enzyme on 10% polyacrylamide gel. M ; DNA
size marker(pGEM), lane 1; PCR products, lane 2; PCR pro-
ducts digested with Hinc I, lane 3; PCR products digested
with Mbo 1, lane 4 ; PCR products digested with Hinf [ .
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