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Abstract ; This study aimed to establish a triplex real-time PCR method for simultaneous detection of Streptococcus suis serotypes 7, 8, and
9, thereby providing technical support for sensitive, accurate, and rapid serotyping of clinical S. suis samples. In this study, a triplex real—
time PCR assay was developed based on the capsular polymerase gene (wzy) of S. suis. The assay was evaluated through the establishment of
a standard curve, as well as specificity and sensitivity tests. It was subsequently applied to detect S. suis in clinical isolates, and the results
were compared with those obtained by conventional PCR. The results showed that the method specifically amplified the target serotypes with-
out cross—reactivity with other common S. suis serotypes or bacterial species. The assay exhibited high sensitivity, with a detection limit of 1x
10? copies/pL for the standard plasmid, and was 100 to 10 000 fold more sensitive than the conventional PCR. Using this assay, the 123
clinical S. suis—positive samples were analyzed, and the detection rates for serotypes 7, 8, and 9 by the triplex real-time PCR were 42. 3%
(52/123), 25.2% (31/123), and 31.7% (39/123) respectively, significantly higher than those of the conventional PCR (22.0%,
9.8%, and 13.8% ). Codetection of multiple target serotypes were observed in tonsil samples, with 9. 8% (12/123) of the samples positive
for all three target serotypes, 22. 8% (28/123) positive for two target serotypes, 24. 4% (30/123) positive for only one target serotype, and
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43. 1% (53/123) negative for all target serotypes. In conclusion, we successfully established a triplex real-time PCR method for detection of

S. suis serotypes 7, 8, and 9, which presented excellent specificity, sensitivity, and reproducibility. This method could be employed for rapid

serotyping of clinical samples and it provided technical support for epidemiological surveillance and comprehensive control of S. suis.
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cps8—P VIC-ACGCTGTTCGCTCTAATCAATGC-BHQ1
cps9-F AGCCCTACTGTCGATAA 124
cps9-R ACCACTCTAGAAACAAAGAC
cps9-P CYS5-ACAAATCCCTTTAATTTCACAGGCAAT-BHQ3

1.5 ZE%R PCR FiEtnifE &AL

PL1.0x10" ~1. 0x10* copies/wL B BHE FRAE K
B, 3R 1 B s 518 5 R8T 47 = HE 7508 PCR
Pa. RMIKZR (25 wl): qPCR Mix 14.5 pL; i
MG M AREE, ops7-F 0.4 pL. cps7-R 0.4 plL.,
cps7=P 0.2 pL, eps8-F 0.9 pL. ¢ps8§-R 0.9 pL,
cps8—P 0.45 pL, ¢ps9-F 0.9 pL, ps9-R 0.9 pL,
ps9—P 0.45 wl; FML 5 pL, ¥R F. 37 C
2 min; 95 °C 30s; 95°C 10s, 52 °C 30 s, 40 ME
W RIS WPERAEE Ty e sh ozt 2, LIBokidE
UM B0 B B AR b, Cu fER AR AR, 21
PrAEZe, JHRITH A IR R C R B (R 5
PIHCE(E) .
1.6 Z=E%*} PCR HFiEfRESEHREITM

AR 15 RS Y = EUOE PCR SO AR &R 5
J¥, PL1.0x10%~1.0%10° copies/ L F4 4 13 s B BH
BB, 45 2E 4798 PCR 5 ¥53@ PCR A,
DAL b J7 vk BRI R AR, e BT A B0 1M
WA (1,2, 4,5, 14,16, 21, 24 231 ) 1N
X (CEHERI 1. 1) o I3 2 BRI i fe)
R R AR Y W 1, 2, 4,5, 14 Al
EURTE F h EEEE RY, 5 K TR e DDA oG
P S ERETA R, M 16, 21, 24, 31 A
SEAR R PR TR A R M R 0 TERR R R
PPk op , EH Ry e A ( Glaesserella parasuis) |
Jita BREHil 98 i 6 AT B (Actinobacillus pleuropneumoniae)
® EE’%f—E }*4[2‘;5 (Streptococcus pasteurianus) N i\ﬁ@% 4’%‘_?:]P
BRBE  ( Staphylococcus aureus ) , b 5% BR TF H- 3%& \. Fp
(Streptococcus equi subsp. zooepidemicus ) | TG FLEE PR
( Streptococcus agalactiae) . i % 5w B A E ( Klebsiella
pneumoniae) . KIGFFH ( Escherichia coli) F1fipiBE 1>
['TH  (Salmonella enterica) VERNXTHREME, ¥ EARH
PRARHR 1.1 TP AT OB A VR 45 9% 8 h, MU

VERBARIEA TR RS, IR AT 25 B oK AVE A ]
PEXTHR , DAVEASIZ 7 i iR S
1.7 =EW}X PCR FiEEEMHIRAE

FHR 1.5 S = O PCR MR R 57
¥, LL1.0x107~1.0x10° copies/ L Y BH M TR bR 7E
il AR AT PCR, MR 3 MR E R
TLHNEE VST, 4> 3 AR A S TR 56 6
UEZH ) E APk W TR AR IR B T AN S A ]
CUEMA R, Uz kM EE S RE .
1.8 I REEZAH

3R 2 PCR 5338 PCR J7 ik Xt 175 1 {g
SR i b A 1 RS LA AT AN, DAl 7, 8
9 AU R IE R AL AE A BHPEXT BE, S5(RFN PBS 34 5 i 3
L2 R BT R, 06 Ay 2 G 25 SR E A T R
SiLbXt, HEAS DNA G b BB vA 4. IGE 2 W B IR
MW, HL200 WL 2J3BAEF T 5 mL SE5EBR A
PEPEMEREFRIL PG EA 8 h, BE/SHREUEH A DNA T
JE LRI, H3E PCR G 1 ARk R 40 v o % K AT
PSR EABEEA N (reeN) FEA, FHENH E
EEEER I BHPEREAS . 3 51k = %k PCR A%
i PCR J7 A4 i B 2K B BH AR AS , DUJ B K B i
7. 8. 9 BIGHRAE MBHYEXT IR, BTk A A B
XPRE, 38 PCR kT HIGIWF 9 SONiAR R et
WRFZIOGER [31] WA 7 ik AE 0% i 212 W
RIS A, 4 ) SR FH 2 TR ARVASEALL I R e B4R AR
AT 2 RRE I R, BN B A K I R A K TR TR TR
(0D, =0.6), ZFHit%Us, H PBS i B il 5 A
A, A5 pL SRR W o & A 50, 100,
200, 500 TEEEC, [RIE, IO HE R B 0 e kA
HEWFEESN #4180 wL AL 5 20 pL kIR
&, HH PBS Wil s beA, g 5 WL B W
SEA 50, 100, 200, 500 JE AL, B IRASEH
B R P AREAAE AR A TR, ARSI TR AR R
T AR AR AR P G0 R A



<112 - Animal Husbandry & Veterinary Medicine

2026 Vol. 58 No.5

2 HBREHMH

2.1 ZEWE PCR iR &K

KRR SIS HE, L 1.0x107 ~1.0x10°
copies/ WL B BHPE JBORL AR M it AR, 53 5% eps7L
cps8K K cps9] BEIHEATY 1S . LUAR Ui it 5 DUECh K
AR, CoEA VB AR R AR M 2, A0l 1 TR,
A5 M BObR e i et R B RAFRORPE R R, i,

700 000
600 000
500 000
400 000
300 000
200 000

100 000
[A PSR SURE

ARn

05°10°

104103

—-100 000

2 4 6 810121416 18 20 22 24 26 28 30 32 34 36 38 40

PEREL

1200 000
1 100 000}
1 000 000
900 000
800 000
700 000
600 000
500 000
400 000
300 000
200 000
100 000

ARn

571057 104103

0

2 4 6 810 121416 18 20 22 24 26 28 30 32 34 36 38 40

PEREL

—

200 0001
100 000
000 000
900 000
800 000
700 000
600 000
500 000
400 000
300 000
200 000

——

ARn

100 000 7 5/ 104
o]é%!éém‘” 10 102 104710

2 4 6 810 121416 18 20 22 24 26 28 30 32 34 36 38 40

(B2

Mg 7 BIARUERNZE DT FE N v = -3.51x+39.264 (R’ =
0.999, £ =92.72%); IiLig 8 A1k y = -3.303x +
41.031 (R*=0.994, E=100.83%); 1% 9 %K y=
-3.494x+40.986 (R*=0.998, E=93.31%), 45iH%
WY, AJ7kl R A S B, feifEih 22
AR EME R, BT EE S TR R 4 2K R I
7. 8. 9 BIRY =HEUOE PCR brifEh 4.

37.5 ; | y == 3.5;1 x+39.264
35.0 i { R*=0.999

Ccyi
N
W
[=)

10! 10? 10°  10* 10° 106 107 108 10°

40.0 R R e ! T
37.5
35.0
325
30.0
21.5
25.0
22.5
20.0
17.5
15.0
12.5

y =-3303x+41.031
R =0.994

CvE

10 10* 10 10* 10° 10° 107 108 10°

y =-3.494x+40986
R? =0.998

37.5
35.0
3257
30.0
27.5
25.0
22.5
20.0
17.5
15.0
12.5
10.0

(0%

10! 10* 10°  10* 10° 106 107 108 10°

B

A, SEEERRE IS 7 B B. FEEEERIE TS 8 BY; C. FEHERRA 0T 9 B,

B 1 =F®XPCRIIEHESIREHL

2.2 ZEWHPCRERMHRE

DIREEEER A MG 1, 2, 4, 5, 14, 16, 21, 24
Ko 31 TR % A o 48 TR 1) PR R VR AR AR, I 7. 8.
9 RIGRAE R PPN R, 22 B oK AR BRI B4 7
PR, WK 2 pras, IMiE 7. 8. 9 R H EL
SRALY ML, R K TR At i v Y R R R A B

b LTS 8 U R AT BT . D ERAEBR TR . 4 v (A A0 BR B
IhEEBR G B FN . TOFLAERRET . MR AR . K
PAFFBA . Wi U0 1] B A 25 B K 8 R TE 8T 1 il £ A
Cifl, DFIRZERRE, Akt R, WAL
XA B AR LS B, 38 FH I R AE A o % 4 2R A 1 v
7. 8. 9 FUAKEHELEE .



BHEEE

2026 4F

$58% HES5H <113 -

2 4 6 810121416 18 20 22 24 2628 30 3234 36 38 40

TR

2 4 6 810121416 18 20 22 24 26 28 3032 34 36 38 40

{754

A, FEEERRDER RNV BRI . 1. FERERREAINYG O AY; 2. FEREERUAINYE 7 AY; 3. JEEEERTA MY 8 A5 4~ 13, FEHEEREA MG 1 A WUSS023, 2
T WUSS024, 4 T WUSS026., 5 % WUSS027., 14 B WUSS036, 16 % WUSS038, 21 % WUSS043, 24 % WUSS046 . 31 T 2022WUSS008 , [ % g
(LA H,0 Btk ) 5 B. REEEF AN, 1. SRR IS 0 BY; 2. JERERRIE MG 7 B, 3. SEkI L0E 8 0, 4~13. BUSEARRLI . Mo 4 i 2k
FFE . CICHERKTA , S EMAERE . DHEEPRE B WA | JCFLEERRIE . IR SETHFNE . RIGFFE ., BiE T8, BIEX I (LA H,0 BAR) .

2

2.3 =EW%¥ PCR SR MHEKE

PEHL 1. 0x10° ~ 1. 0x10° copies/ L ¥ FH 4 kr AE
R AT UM S, i PCR XL 7. 8. 9
) B AR T R R 1.0x 10°, 1.0 10* F1 1. 0% 10*
copies/pL, HEHL 1.0 x 10°, 1.0 x 10" Al 1.0 x 10°

A 800000

ARn
.
I}
S
o
S
S

104 10210210

2 4 6 810121416

{254

900 0001
800 000
700 000
600 000
500 000
400 000
300 000
200 000
100 000

ARn

45.426,180345

TEERE

ARn

10°

18 20 22 24 26 28 30 32 34 36 38 40

10°

2 4 6 810 121416 18 20 22 24 26 28 30 32 34 36 38 40

2 4 6 810121416 18 20 22 24 26 28 30 32 34 36 38 40
BN

=ZEW ¥ PCR R MRIE

copies/ WL 3 MK BE BB BE A9 BH M BORLAE M B, R
FEEHEHPOE PCR BUBME TR, ki 20
S, SRR, XE 3 i E bR i B DR A R AR A DU FR
PIn[iRE] 1. 0x10° copies/pl, FIAZE PCR ik H4&
B ORI RAERE ] TS DB AS A R A

bp M 10° 107 10° 10° 10* 10° 10> 10' 10° N

2 000
1 000
750
500

250
100

—609 bp

M 10% 107 10° 10° 10* 10° 10> 10' 10° N

M 10® 107 10° 10° 10* 10° 10> 10' 10° N

A FEBERRTE MG 7 20, B. SEBERRGIIM TS 8 B C. JERERRE LTS 9 84,

E3

=EFWI PCR 5&i# PCR S M LR



<114 - Animal Husbandry & Veterinary Medicine 2026 Vol. 58 No. 5

2.4 =ZFWHPCR AEESHIARE
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EIH N A A 5 RO T 5%, RRATER
AR EEEFIRERENE, W28 PCR A
ZOR,

R2 WHPCRAFEWEES N

- PR/ HNEE N 2[R T R
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107 17. 1310. 534 3.12 17.248+0. 327 1. 89
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8 RIBARK | ¥k, 9 BUBR Mk 2 Bk, 7 4l b R e BE AR RE
A, ARTPEEXTIE 7 A, 8 A 9 AU RGN R AR
53R 50 TE AR, 200 T AL, 500 TG EE, AT
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MO IR 7, 8., 9 BIpESRINFLE ETF, HAE
WA E M H 2R M, teAh, BT A 2
55172 B way SERFH) 04 —30, MELUUAR S % SE
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Rl IR 5 55 Z2 ™ Ei s 25 DIAH G, I 7R RN
A63E SO 2 B B A F AT ik, fE R 2015—2016
AR NI SRR N 43 5 522 RREERE, ILVE 7. 8.
9 MBS R ESE 3 (12.3%) . 5455 (5.4%)
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