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Abstract: [Objective] The study was done to develop rapid and specific multiplex PCR assay for detec-
tion of Streptococcus suis (S. suis) and its main pathogenic serotypes 1(and 14),2(and 1/2) and 7. [Meth-
od) Four pairs of primers were designed in this multiplex PCR assay,which was based on the sequences of
the species-specific gene coding for glutamate hydrogenase (gdh) of S. suis and serotypes-specific genes of
cpsll,cps2H and cps7H coding for the capsule of S. suis serotypes 1(and 14),2(and 1/2) and 7, respec-
tively. By optimizing the single and multiplex PCR conditions and primers concentrations,a stable multi-
plex PCR assay was established. To evaluate the specificity,strains of other bacterial species related to S.

suis or isolated from pigs were analyzed. The multiplex PCR assay was then applied to the detection of 39
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tonsils,and several PCR products were sequenced to confirm the PCR assay. [Result] The PCR assay was
rapid,exact, specific and sensitive. When genomic DNA of S. suis serotype 2 was used as template for PCR,

the detection threshold of the test was 2. 52 CFU per assay. [Conclusion] The multiplex PCR assay can be

applied in rapid detection of S. suis and its main pathogenic serotypes from tonsils.

Key words: Streptococcus suis 3 species, serotypes 1,2 and 7;multiplex PCR;differentiation
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Table 1 Primer pairs of the multiplex PCR
519 B (5 =3 KB /bp 3 5 BEK B /bp 7 B

Primer Sequence of the primers Length Size Position

GCAGCGTATTCTGTCAAACG 20 199~218

gdh CCATGGACAGATAAAGATGG 20 689 868~ 887
eps1ICcpsit) GCGGTCTAGCAGATGCTC 18 " 1397~4 414
GCGAACTGTTACGAATGAC 19 4837~14 819
GCTATCGATGGGACATCACACTGT 24 11 323~11 347
cps2Hcps1/2) CGGTAAGTAAGCCTCTGACGTTAT 24 o4z 11 864~11 841
GCCCTCGTTGAATACAGC 18 3 154~3 177
cpsTH CGCAATCCACCTACCTCT 18 232 3391~3 368
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Fig. 1 PCR amplifications of S. suis species and its
serotypes 1,2 and 7,respectively
M. DL2000 Marker; 1. S. suis; 2. SS type 1;3. SS type 2;

4. SS type 7;5. Negative control
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Fig. 2 Specific PCR amplification of S. suis species and its serotypes 1,2 and 7,respectively

a. Specific PCR amplification of S. suis species;b.
c. Specific PCR amplification of S. suis serotype 2;
M. DL2000 Marker;1. SS type 1;2. SS type 2;3. SS type 7;

Specific PCR amplification of S. suis serotype 1;
d. Specific PCR amplification of S. suis serotype 7

4. SS;5. Group C Streptococcus; 6. Group D Streptococcus;

7. Enterococcus faecalis ;8. Escherichia coli ;9. Salmonella;10. Pasteurella;11. Shigella;12. Gallibacterium
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Fig. 3 Results of multiplex PCR assay of S. suis
M. DL2000 Marker; 1. SS type 1.2.7 mixture; 2. SS type 1

3. SS type 2;4.SS type 7;5. SS;6. Negative control
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Fig.4 Specificity detection of the multiplex
PCR assay of S. suis
M. DL2000 Marker;1. SS type 1;2. SS type 2;3. SS type 7;
4. SS;5. Group C Streptococcus; 6. Group D Streptococcus;
7. Enterococcus faecalis ;8. Escherichia coli ;
9. Salmonella;10. Pasteurella;11. Shigella;12. Gallibacterium
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Fig. 6 Repeated amplification of

the multiplex PCR assay
M. DL2000 Marker;1. SS type 1,2,7 mixture;
2. SS type 1;3.SS type 2;4. SS type 7;5. SS;
6—10. The first repeated amplification of
the multiplex PCR assay;

11—15. The second repeated amplication of multiplex PCR assay
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Sensitivity of the multiplex PCR assay on
the genomic DNAs of SS 2
M. DL2000 Marker;1—7.SS 2 genomic DNAs of
2.52X10" CFU/mL diluted by 10-fold series

Fig. 5

from 10° to 106
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Fig. 7 Clinical detection results of partial samples detected
by the multiplex PCR assay
M. DL2000 Marker;1. Tonsil from Nanyang;
2—3. Tonsils from Luoyang;4—S8. Tonsils from Hebi;
9—10. Tonsils from Xinxiang;11—12. Tonsils from Pingdingshan;
13. Tonsil from Jiaozuo;14—15. Tonsils from Zhumadian;

16. SS type 1,2 and 7 mixture;17. Negative control
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Table 2 Results of detecting 39 palatine tonsils samples from diseased pigs
Mo RH gdh HTE cps1T B cps2H Mk cpsTH P
Area No. of samples gdh’ cpslIt cps2H' cpsTH'
¥ £ Xinxiang 14 13 0 0 0
¥ 5 Zhumajian 2 2 0 1 0
SETii il Pingdingshan 4 4 0 3 0
J& & Zhoukou 1 1 0 1 0
HEAE Jiaozuo 4 4 0 0 0
% [H Anyang 2 2 0 0 1
M FH Puyang 1 1 0 0 0
7 & Shanggiu 1 1 0 0 0
4 PH Nanyang 2 2 0 1 0
% FH Luoyang 2 2 0 1 0
{5 B Hebi 6 6 0 2 2
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