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Abstract: A multiplex PCR assay for detection and identification of various streptococcus suis
strains in tonsillar specimens from pigs was developed and evaluated. In this research five distinct
DNA targets were chose: One target, based on the gdh gene, encoded the glutamate dehydrogen-
ase of streptococcus suis, can be applied to the detection of streptococcus suis at species level. The
other targets, based on SS capsular polysaccharide (cps) genes specific for serotypes 1(and 14),2
(and 1/2),7,9 were amplified by multiplex PCR. 73 isolates,which included 49 strains of strep-
tococcus suis and 24 strains of negative control,and 94 clinical specimens (45 clinical strains in Si-
chuan)were detected by the multiplex PCR assay. In 73 streptococcus suis strains, 64 (87.5%)
strains were gdh' . There were no PCR products in strains of serotypes 13,19,30,32,33,34. The
multiplex PCR could detect all strains of serotypes 1(and 14),2(and 1/2),7,9. In 45 clinical
strains in Sichuan, the PCR results of 41 strains were gdh' ¢ps2”. These results indicated that

the PCR can be used as a reliable species-specific molecular diagnostic reagent and a serotype-spe-
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cific method for the detection of streptococcus suis and six main serotypes 1,2,1/2,7,9 and 14,

respectively. The PCR method has potential value for clinical and epidemiological applications.
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Table 1 The primer in the multiplex PCR

HH 519 ¥ 51 fi Fr 84 B /bp
Gene Sequence of primers Location Sequence length
5-TCAAGTCAACCGTGGCTA-3' 534—551
gdh 5'-TATTCTGTCAAACGAGCG -3’ 1190—1173 o7
epsl(epsld) 5’;TTTAGTAQACGAAAACG?GT*S[' 4 554—4 573 161
5 -TTGGCAAGAACTCATTATCC-3 5014—4 995
5'-TGATAGTGATTTGTCGGGAGGG-3' 13 909—13 929
cps2(cpsl/2) Lo . . o o 557
5-GAGTATCTAAAGAATGCCTATTG-3 14 465—14 443
epsd 5'-CGAAATCAAAGTGTATCAGC-3' 4155—4 174 216
5 -TTCTATCCGAAGTATCTGGG-3' 4 500—4 481
epsT 5'-AGCTCTAACACGAAATAAGGC-3' 3 334—3 354 259
5'-GTCAAACACCCTGGATAGCCG-3' 3 585—3 565
'fjt’f‘tfi@%{fl:@j$4\m% PCR Jiﬂjﬁi/wﬁﬁ% bp M1234 56 78
JE AR A4 R S 2 B0 AT R Y T 5 B S R bR
AL PCR K R ATAH A R AL L 2
% PCR {5 5. - »
L34 e 1.5 % BN MR A R U §§§ s
200

2 & R
2.1 ZEPCRRMERHTE

PL SS IfiL i B 2% Wbk P 20 DNA S #EAR H
W cpsl Cepsld)  cps2 Cepsl/2) . cpsT.cps9 H
gdh 5114y ) 8 57 B AN B3 R PCR A I 4 2R L 47
A 1 A Ak PR ARG T A 3% S I 2 B8R AT T S T . A
PEIEhl b LT 2 B PCR KR AL & F1 &4k .
ZER RV Z HE PCR AR 0. 2 mL i BE
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A3 0.6,1.2,0.5,1.2 1 0.4 pL) KA 2 pl,
Taq [ 0. 25 pL (1U), Bl J5 K E 45 %2 50 pl, 47
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M. Marker ; 1. SS1 ; 2. SS2 ;3. SS1/2; 4.
SS7; 5. SS9; 6. SS14; 7. S. equi subsp. zooepi-
demicus; 8. S. pneumoniae
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Fig. 1 The results of multiplex PCR
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Table 2 Results of multiplex PCR
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Genotype

7 RN/ bp % # PCR 4%
The size of M-PCR products M-PCR results

gdh™t cps1™ 657,461 SH28(SS1),13730(SS14)

9801(SS2) .Habb(SS2) 98002 (SS2).,98T003(SS2),98012(SS2) ., S10
(SS82) \ T15(S8S2) ,7996 (SS2) ,8004 (SS2) ,8011(SS2) ,8012(SS2) ,8014

gdh™ cps2® 657,557

gdht cpsT?
gdht cps9”

gdh™ cps

gdh™ cps—

(SS2).,8019(SS2) . S735(SS2) \R735(SS2) . 26S1(SS1/2) ; NJAU-19" ;
2005 4F 7 F RS 41 Bk DU 1% BE I R 43 85 BE AR

657.252 8074 (SS7)

657,346 2083(SS9)

4961(SS3) . 2524 (SS4) . 11538 (SS5) . 6407 (SS6) . 14636 (SS8) , 4417
(SS10),12814 (SS11) . GRT639NCTC10446 (SS15),2726 (SS16),93A
(SS17),C77(SS18) .86 — 5192 KALV (SS20) ,14A(SS21), 88— 1861
(S822) .89—2479(SS23) .88—3576 —3.(SS24) .89 —3576 —3(SS25) .
88—4109 — 1 (SS26) .89 — 3259 (SS27),89 — 590 (SS28), 92 — 1791
(8529).,92—4172(SS31)

10581(SS13) ,42A(SS19) ,92—1400(SS30) \EA11F2—91(SS32), 92—
1721— 15EA 1832(SS33),92 — 2742 (SS34); Z, B i 1M 1 % BK 14 .
249593 CBR I BR 1) . 251764 (BRI BR 19) . 32220 (E. faecali), 135183
(E. faecali) 135196 (E. faecali) 250063 (E. faecali) 250928 (E.
faecali) . 251796 (E. faecali) . 135185 (S. pneumoniae), ATCC35246
(S. equisubsp. zooepidemicus) 32132 (Streptococcus group A).32133
(Streptococcus group B). 32134 ( Streptococcus group C). 32135
(Streptococcus group D). 32141 (Streptococcus group L ). 272101
(Shigella) .134130 (S. pneumoniae) , 134750 (S. pneumoniae) . 271004
(Salmonella) 124444 (H. influenzae) ., 135204 (H. influenzae) .
135247 (Staphylococcus aureaus) 135257 (Sta phylococcus aureaus) ;48 £ b
U VLI S5 I DR 43 B9 RS 52005 4F 7 F IS 4 ok U )11 DR 43 B9 R AR

155 A A T A L

TE A5 . B RUAR O TR 2 Sl ) IR 2 e TUAE ) 2 DR A AR W R 20 8 O BE BR B AR A 4 5 19

Characters in brackets mean the serotype of strain. * . The specimen named 19 is saved by College of Veterinary Medicine of

Nanjing Agricultural University
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M. Marker; 1. SS31; 2.SS26; 3. SS21; 4. SS18; 5. SS15; 6. SS10; 7. SS6; 8. SS3; 9. SS11;

10. SS32;11. SS33;12. SS34;13. E. faecali(32220) ;14 . S. equisubsp. zooepidemicus;15. S.
pneumoniae(134130) ;16. Salmonella(271004)
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Fig. 2 The specificity test of multiplex PCR
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