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[Abstract]  Objective
Streptococcus suis , a multiplex PCR was developed. Methods In the process of this reaction, four distinct
DNA targets were amplified. One target was based on the serotype 2(and 1/2) specific ¢ps gene and the
others were based on Streptococcus suis mrp ,epf (epf” ) and sly gene, encoding the MRP.EF(EF” ) and
Sly proteins of Streptococcus suis. 72 isolates, which including 48 strains of Streptococcus suis and 24 strains
of negative control,and 49 clinical specimens were detected by the multiplex PCR assay. Results All PCR
products were detected by electrophoresis on 1.2% agarose gels. With the 48 Streprococcus suis strains,
the positive detection rates of c¢ps2* , mrp’ ,epf” ,epf" " and sly” were 16/48,14/48,12/48,3/48 and
26/48 ,respectively. The results were confirmed by bacteriological examination. There were no specific
amplification products including 49 clinical specimens and 24 negative control strains. Conclusion The

To rapidly and sensitively detect the four virulence-associated factors of

results demonstrated that multiplex PCR was a highly specific and sensitive diagnostic tool for the detection
of virulence-associated factors of streptococcus suis .

[Key words]  Streptococcus suis serotype 2; Virulence-associated factors; Capsular polysaccharide;
Muraminidase released protein; Extracellular factor; Suilysin
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% 8 5 E B B B E X (muraminidase released
protein, MRP) \ ffi #F B F (extracellular factor, EF)#l
B I K (suilysin, Sly) %, X F &S HEFRNEZR
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BEEX, ETH AARIESELELE PCR R
WA, THRLRMNEZHEIEFZ NHEXETH
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LAWK MEERAHN LR EK 72 #%,SS2
14 % (9801 .HAbb .98002.98T003.98012 43 & A
E {195 ; S10.8004 .8011.8012.8014.8019.T15 #
7996 3k B ff 2 ;S735 3k B &K );SS i 7F B AR
BE ¥k 34 %% (1 ¥ K Marcelo Gottschalk #[ #% X
B HABFERE S K. SHOHHRE 2 %K.M
BrEMATE 2 %k I LR BERE 1L H(BE
MM EBERMEYE); Bl ERLR¥INYESF
B fa A ) L B6 Z= ARTF 91998 — 2003 4E ML L g
SHLTE WG K B A EE R B R 49 Mk, R R M
FHE(E Do

2.FERXF . EAE K & Merck 24 R 7= M,

PCRYBRENAEN(KE)FEVIEFRAAN
72 &, O’ GeneRuler™ 100 bp DNA Ladder Plus
O’ GeneRuler™ DNA Ladder Mix ¥ 8 £ 44 T
BERARM &,

3.EM SR A E A R T5 ml THB K5
FEFIICERKRERIXR

4. 5191 A B B GenBank R mrp .
epf(EF $iBHRE ) . sly ZEF ), f Primer premier
5854 BT 3 X EIY, AR BERB HAM LT
R Y1 &, BES Y Tm 2HGHEI N 48T ~52T,
S KIHER MBI Y cps2] BB Ogi Okwumabua %
MR, S HE EEETAEY T EERRS AR
AR ERE2),

5. BEAR Y ) £ AR PR SCHER (7 I RS skt . BT
BEZEM1.5 mlF EP B 9,12 000 r/min® 2 min,
ULYEF TE 2 #hF 567 p1E &, il 20% SDS 30 pl Al
20 mg/mlEHE K 3 ul, RS ,37CK#E 1L h, A
5 mol/L NaCl 100 plZ41B 5, B il A CTAB/NaCl
W80 pliB5T, 65T K10 min, in A & & & 14/
FRFE(24:1),18%59,12 000 t/min®.(>10 min, & b
B EH EP B b, i F AR e B R A5/ 7R
(25:24:1),i8%49,12 000 r/minB.L>10 min, b & #%

Rl ZHRERTRRLEPCRELEER

BBk & 75 L EPCRHR Bk R £EPCRER BBk A R Z£EPCRER

S. suis type 2 SS10(4417) - Other strains

9801" cps2t mrp® epftslyt || SS11(12814) - R PR R IR -
HAbb" cps2 mrp” epf* slyt  ||SSI2(DAN 8830) 23 B IHERE (249593) -
98002" 52t mrp® epf* sly* || SS13(10581) - RIGEHRE (251764) -
98T003" cps2 mrp” epft slyt  |[SS14(13730)% mrp* epf* * sly* | E. faecali(32220) -
98012" cps2t mrp” epf” sly* SS15(GRT639NCTC10446) siy* E. faecali (135183) -
S10* cps2t mrpt epf slyt || SS16(2726) - E. faecali(135196) -
T15° cps2* sly” SS17(93A) sly* E. faecali (250063) -
7996" cps2* sly”* SS18(C77) sly”* E. faecali (250928) -
8004" cps2t mrptepftslyt || SS19(42A) sly* E. faecali(251796) -
8011" cps2t mrp”t epf” slyt  ||SS20(86-5192 KALV) - S. pneumoniae (134130) -
8012 cps2t mrpt epftslyt  ||SS21(14A) - S. pneumoniae(134750) -
8014" cps2t mrp” epf* sly* || SS22(88-1861) - S. pneumoniae(135185) -
8019" cps2” mrp” epf*t slyt || SS23(89-2479) - S. equisubsp . zooepidemicus -
S735% cps2t mrpt epf * sly* || SS24(88-3576-3) - Streptococcus group A(32132) -
S. suis type reference strains S$525(89-3576-3) - Streptococcus group B(32133) -
SS1(SH28)" sly* S$S26(88-4109-1) - Streptococcus group C(32134) -
SS2(R735)™ cps2t mrpT epf** sly” || SS27(89-3259) - Streptococcus group D(32135) -
SS1/2(26S1)" cps2t sly* S$28(89-590) sly”* Streptococcus group L(32141) -
SS3(4961) - S$529(92-1791) - Shigella(272101) -
SS4(2524) sly” SS530(92-1400) - Salmonella (271004) -
SS5(11538) sly™ SS31(92-4172) - H. influenzae(124444) -
SS6(6407) - SS32(EA11F2-91) - H. influenzae (135204) -
SS7(8074)" - SS33(92-1721-15EA 1832) - Staphylococcus aureaus(135247) -
SS8(14636) sly* S$S34(92-2742) - Staphylococcus aureaus (135257) -
SS9(2083)" -
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£2 BERESHIHEXETFEEZLEPCRIY
#hER 31 ¥ 75| BARECC) EEAE B B R/ (bp)
cps2] P1:tgatagtgatttgtcgggageg 56.0 13 909~13 929 557
P2 : gagtatctaaagaatgcctattg 14 465~ 14 444
mrp P1 : tgctgaaaatacgagtge 49.6 392~409 970
P2 : tgccadcataatcatacee 1361~1 344
sly P1:ggtgcttadigttgegaaa 48.2 1877~1 894 622
P2 : geecafttatgteattect 2 498 ~2 481
epf P1 :aaaacggatgaagcgtt 51.2 2 613~2 630 744
P2 :aattagagctgecatigg 3 556~3 339
epf” P1:[ epf #) P1 50.9 1396.1623.2431

P2: [ epf H1 P2

2655.3111

BB EP 4, in0. 64k B4 R B, 12 000 r/minFg
0010 min, 3 L, VLR 70% ZBE1 mlPEH K, 3
EE CZERKEMS EELRTE,H ddH,0 1000 pl
BREUIIE, —20CREEH.

6.PCR R R : 4:0.5 mlf ¥ B EP & f R K
A 10 X buffer .25 mmol/L Mg®* .2.5 mmol/L dNTP,
10 pmol/L £ TSI (epf sty vcps2mrp) FEAR
Taq B, BRIGMEE FKEARESO plo LB
fRBa A8 3k B PCR Rk &, 4k T 3E47 £ F PCR
RRA A MEHNRAL

7.7 % PCR 7= I 1.2% BRI ¥E BE L B
TR

%

Ed

1.PCR & Mifk R Sr FfE 1L : LA SS2 &% Btk
S10 FI $735 Wbk E 4 DNA REHR, Hiit M
cps2] smrpepf Cepf™ ) F sty 5197, 53 BB L BBA
BEFM PCREMER ., &R ExR,H ERTIYX
#7H PCR A4 S PE D1 S10 A S735 Btk cps2.
mrpepf Cepf™ ) H sly BB A B, K/ANar 34 R
500 bp.900 bp. 700 bp (2000 bp) #1600 bp, 5 i #
Py B RN —BG T A SR SR M . L
TR I R L BERE BR T L AR BERR O BERRE A
BE(32132) BERK T B BE (32133) . 8EBRE C B
(32134) 45BRTE D B (32135) BEBRE L BE(32141)
14 0 €09 % R T 5 AR 10 L Bl 41 DNA AR 2E
T8 By R R BB 7 4, R 5| A B
MRS

fE 3L |, %t £ & PCR Bk R T4l 4
SRl ST A B, RNV AR R Pl Yy B R 2R
R EMERARY WA KR, opf RETIYEE
4% PCR “EE WK /N, HEEKEXT
0.1 pmol/LAt, Wt BLAEF¢ ML 27, BRAEAY epf 5

MW R0.1 pmol/L; mrp HEBIYWEAKER T
0.075 pmol/LEf, epf EAWTHEEZHEEMN
K mrp ZIRERER0.04 pmol/LEﬂ‘, mrp W epf
HERTBE-EHRAIHEE, ERET epf Mmrp
SRR, T2 AEERE T cps2 M
sly 3115t £ 8 PCR AR FEHEWE, BE cps2 T
sly BEBAR B AW E R0, 1 pmol/L, PRI B
Z#E PCR N1k & B & H: 10X buffer 5.0 pl,
25 mmol/L Mg®* 3.0 ul.2.5 mmol/L. dNTP 4.0 pi,
10 ymol/L £ F W 51 ¥ epf. sty cps2 £ 0.5 pl,
10 pmol/L mrp BI470.2 I [DNA B4R 1 pl.Ex Taq
B50.25 (1 U) , MEBFRKEFES pl. TS
¥k :95C M 10 minfG #EAEH R L, 94T 45 s,
55C 50 s, 72C 3 min, 35 I 3 J5, 72C I fi
10 min, £ FREMHT 4 #hE N FEEH R
BAEREERHY

2. % PCR K458 . %) 48 ¥k SS#& LiR{A R
#F72 T PCR R BL, cps2 1 R A 16/48 . mrp K
HE K 14/48 . epf K th 5 K 12/48, epf™ K i F
3/48. sly #r & 526/48, 14 Bk SS2 H#kH ,RB T
B2 2 e E N E R T15.7996 B PCR i 45 3%
Hoeps2” sly” R EH FMEARM I F K S735 8y
PCRAGM LR R cps2” mrp " epf™ " sly™ 511 ¥k
BFMXZAMPEITHRNBREIRIER ops2”
mrp” epf sly FAECGRAERILE 1), SERIE SN
Marcelo Gottschalk #{#7 B g ) 34 #k SS L& & 15
WS E Lk, cps2 K PH M % K2/34 (SS2 #1 SS1/2),
SMmisRA A sly K R R12/34; mrp cepf " R
HERN234, K epf” HEMWE KA /TET SS2 H
B R735 A T SS14 19 13730(H 2), Lk %
REWHKENRETRET RN, 24 tREERK
HHAMP S HOHERA UK EFME K E %
I 49 BRFZ W R 43 89 4 B BR 78 R AR 38 R A i AE T 4
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SHERY R
bp
- 200
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1: S.equisubsp. zooepidemicus; 2: FE. faecalis; 3:
S. pneumoniae; 4: S10 ( 557 bp, 626 bp, 744 bp. 970 bp ); M:
0’ GeneRuler™ 100 bp DNA Ladder Plus; 5:S735(557 bp.626 bp.
744 bp.2655 bp); 6: Streptococcus group A(32132) ;7 Streptococcus
group D(32135) ; 8: Staphylococcus aureaus
Bl ZEHHEHELEEPCRY HER

[ 2 M bp

500
600
700
900
1031

cps2
sly

mrp

2000
i— 2500
3000

epf”

1:13730 (626 bp,970 bp,2655 bp); 2: R735(557 bp.626 bp.
970 bp.2655 bp) ; 3:0’ GeneRuler™ DNA Ladder Mix

B2 Z%Ebk epf HEH PCR KM

WAk, B ZAR R R 2005 47 19 )1 BT FH A B
HRERBRAA G BERE 12 4k, KR cps2’
mrp”epf sly® X cps2 P18 H AT
S BERR BN 99% , % W 5] R &K E R K
THRIRAE R SS2(BERFRR) o

3. %% PCR Ml BUEHE B Greeff LW E IR HE
¥k S10 /935 57 WA THB 8k 31 %0, 3 97 8 10
e S W R, 43 ) S AN 1 B B 41 DNA, 47T B R
FZ®E PCR . 4R E/m, T4 sy REKAE
PCR & F Bt & &, F K W F R 5 10° cfu/ml;
cps2 WZ K T RRAT A E)10° ~ 10" cfu/ml; FK R
epffﬂmrp,ﬁiﬂﬂ—[:ﬁﬁﬁjﬂylﬂo~102cfu/mlo F=¥7 it
B.2H PCRIBER I BUSER A TR, G0 T R
H10' ~10°cfu/ml(E 3), FEHEHME, RARRE
K Taq B, cps2 . mrp epf Fl sly Kl T FR ¥y A1

REI-2ABEROES; EAERERN Taq B
i, 5 PCR & il T BR T35 8] 10°cfu/ml, £ & PCR
Kl R BR A 35 10" cfu/mlo

1 2 3 4 5 6 7 M bp

500
600
700
900
1031

1~7:PCR products amplified from 10°,10',10%,10%, 10*, 10°,
10° cfu/ml; M : O’ GeneRuler™100 bp DNA Ladder Plus
E3 £ & PCREEMEDH

wo#

SS2 RE B MBURHEZFR X, & BURE &
T 5| A IR B R 1Y 48 L0 P B 4% WL I AT
R RRIET I 5| R AL BR , HZF T K3
Joa B R 3R B0 B AR DA RS L T8 9 PR IRGE
RHREORMERS FEBRTFREENENES, B
WE A K EEA CPS.MRP EF . Sly. & 4
EHMAENE HhaiumZamAE X,

AT BITIRITEY, B T A AR AT SS
AFEHHEFEFEWELE PCR F ik, &% A F
B 72 WREBR X 12 MR R B4 B A AT ENE Y
W ERESEENRETRZLMA RUFSE
A1k 100% . FREEREH, £ E PCR BURME R %
RUH, THTF SSEHAMEEF cps2 B mrp.
epfsly WEEEARI, 2 SS2 HRE L W f 4 TR AT
MFRERBETHOEARAFTR, #2440 AH,
A8 BRT S B SS 1, 11 #kR T ST Bk mrp cepf
WK A, B8 SS2;3 BRF Jikk mrp . epf”
¥k o BHAE, Hovh 2 Bk SS2,1 #kh SS14; HAth T
IR mrp epf(epf VI N, HERER,#H
J1HF MRP.EF(EF" ) & CPS2 5% TN H — &
AAH B

AN HEEERR T EF KH LI EF N 5 833
HHEM (1~2499 nt) JLF 5% 2 HHIE (98%),{H EF”
CEBmERAZ N REEIWMAER YT (R~
R11),BI\EH & EEFIHEREMHI AR, ol 4 H
Ayh AR, R E A M FEE (M) 25 R
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195X 10°, 180x10°, 175X%10°, 160x10° A0
155x10°™ , AHREANAIHESESHRESHKS
F1¥E %, BT BES 5 40 o b 8 1 35 LT SR R
Bl THYEH % SR L5 # 17 PCR ¥ 51
GRHT I T HR R R B RN 2 R T AR SCBER
HE, RRRBEALLSEI epf Mepf” EEFF,
KRB EF M SH EF £FHFF, LRALT epf M
epf” B3 1~ 2859 nt &b, T ¥ 5L F epf #3153~
4423 ntFl epf” K15474~ 6744 nthh, FEM I T —
St oepf Mloepf” BAMWKMSI Y, EWIIWAT
2613~ 2630 nt, F U 51 % 6L T epf I 3556~
3339 nt, B FEX S MR 3 Bk epf” HHK,
K/NH2655 bpo BB b, B %51 7T IE 54 5
bR AR BEFMAMER, TP MR B epf N
744 bp, T epf” T B 1396 bp. 1622 bp. 2431 bp.
2655 bp 1 3111 bp FL # K /M. (B B F Gk 2 3 4
epf  ARUERR R ZREA BRI IZ SR E RN
#— Wik,

8 % X &
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KAR B EZHE

2005 4E 3 AW, HRAFERERAET —RMAT RS
BRAR)BEEE, XK 4 0,836l HHKAET 2
AVTH, MW EMTEBBE,3 A 1.5.6 HE R4 1 6.
BERKRZIN AR LA B0 B EHRK ok R FUR R E
eHRO EREN. S5 KBRS FRAYEN S, &
RAPITREE=ANELY., RTRAYTFEK6-24h
PFET R I, R, RSN B R B R,
WO TFZERT AEHISHHEMITHFEFPBER P
REIER AR 4% 28,5812 B1;5 % 2 B, 5612 1 B,
B a2, RRS RRRILEIEFE T NMNZE S ER
S, ERBIHRREDNBR FiR4, 1 B KRS KA B’
I, (5 R AR 5 AR 1M AR ARG BRI . R
i 5 VR BT bR 4 26 o E R AR BB B D R S CLB AT A
BRI REF R

WITHRFEDN: O1996 4 LAk, FiEh Bit &4 Wi
110 Bl EBURRHI3~28 B, ¥ 11 Bl BRI A3~
4 B, 5LERRHIEH46.36% . 2005 4E 3 A &% 7 #,
RIS THERPLI-3AMRFKTE. OBREEEFRE

12 B4 744000 H 7 48 1 Tl % 9 T B 4 i PG

- 52 g5 2= 4 -
B R WA

WREMG A BREE FEXNR, FRAE, BRIER, 4
HTREAERMETHAEMNLRRMNBX, BFE TR LR
FIEHMER R 2, F24 WA T, A ETEERFER,
QOFREHHBMERE, WS WK MY EHEEETH,
HTZHEFEELRERMEALG, FFS . RERNRESD
BEMNTASTRERN, BAFUEMERLEL PBL CH
MAB EHEEABTPRUL BENABRNBEREZEA.
0 RO E R X R R R SE R SRR IE ST L R
BENEESE CHIEMNITRERK, @2 BT 4K
BTG AR R AR R W R R SRR E
BEHLER, RENERERBEE KRS RXENET T+
SR, BEEGE BB KYSEAEERER, TEARR
o, BEWAEFARBENERAR. AZAN, MEEAL
AT F LT HEARE R, B2 RIR A BIRRIE, KAEM
HIFHRPIBT M SEAH, EIRTHIE.

ZRARNEES  SRBEFRIER, TE HESEH
XIIILENEATF R T HAE O T/ R Rt , 8A
EREBEERRT.
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