
 

FIG S1 Specificity evaluation of multiplex PCR. lane M, DL2000 DNA molecular weight marker; Lane S1, 

samples carrying A. pleuropneumoniae, G. parasuis, and S. suis; lane S2, Bacillus cereus SW9SE; lane S3, 

Enterococcus faecalis 2358; lane S4, Proteus mirabilis Prom16; lane S5, Lactococcus lactis S12; lane S6, 

Leuconostoc lactis 2334; lane S7, Pseudomonas fulva EB277; lane S8, Staphylococcus chromogenes 1401; 

lane H2O, negative control. 



Supplemental Table S1 Statistics on the susceptibility of isolates to 16 antibiotics  

  Antibiotics Isolate number, proportion   

    Resistant Intermediate Susceptible 

1 Tiamulin 10, 35.71% 0 18, 64.29% 

2 Tylvalosin 22, 78.57% 0  6, 21.43% 

3 Penicillin G 17, 60.71% 4, 14.29%  7, 25.00% 

4 Doxycycline 26, 92.86% 1,  3.57%  1, 3.57% 

5 Tilmicosin 21, 75.00% 0  7, 25.00% 

6 Gentamicin 22, 78.57% 3, 10.71%  3, 10.71% 

7 Ampicillin 14, 50.00% 5, 17.86%  9, 32.14% 

8 Oxacillin 23, 82.14% 0  5, 17.86% 

9 Florfenicol 12, 42.86% 4, 14.29% 12, 42.86% 

10 Enrofloxacin 11, 39.26% 7, 25.00% 10, 35.71% 

11 Amoxicillin  8, 28.57% 7, 25.00% 13, 46.43% 

12 Cefquinome  2,  7.14% 2, 7.14% 24, 85.71% 

13 Ceftiofur  4, 14.29% 4, 14.29% 20, 71.43% 

14 Oxytetracycline 26, 92.86% 0  2,  7.14% 

15 Tetracycline 27, 96.43% 1,  3.57% 0 

16 TMP-SMX  8, 28.57% 0 20, 71.43% 



 

 

 

 

 

 

 

 

 

 

 

  Isolates* Antibiotics (MIC, µg/mL) 

    1. Tiamulin 2. Tylvalosin 3. Penicillin G 4. Doxycycline 5. Tilmicosin 6. Gentamicin 7. Ampicillin 8. Oxacillin 9. Florfenicol 

1 A1 16 128 1 8 16 16 4 4 0.25 

2 A2 8 64 4 4 32 8 4 4 0.5 

3 A3 4 32 8 2 8 16 4 2 0.25 

4 G1 4 16 4 4 2 4 2 4 1 

5 G2 4 16 0.25 8 4 2 4 4 8 

6 G3 4 8 1 4 4 4 0.25 2 4 

7 G4 4 4 8 2 32 4 0.5 4 0.25 

8 G5 8 32 4 0.25 16 2 4 8 2 

9 G6 8 8 8 1 8 2 2 4 4 

10 S1 0.25 128 0.06125 64 256 64 0.06125 0.06125 1 

11 S2 0.25 64 1 64 256 32 0.06125 0.06125 32 

12 S3 1 64 0.5 32 256 16 8 4 8 

13 S4 1 128 8 32 256 32 8 4 16 

14 S5 2 256 16 32 256 128 8 4 16 

15 S6 128 128 0.5 16 256 32 0.25 0.25 16 

16 S7 256 256 8 64 256 128 8 8 32 

17 S8 128 256 0.06125 64 256 64 0.125 0.25 8 

18 S9 0.5 256 0.06125 8 256 8 0.06125 0.125 1 

19 S10 128 256 16 32 256 16 8 8 32 

20 S11 128 256 0.5 16 256 16 0.06125 2 0.5 

21 S12 256 64 8 32 256 64 4 4 2 

22 S13 128 128 16 32 256 64 16 8 8 

23 S14 256 256 16 16 256 64 0.5 2 8 

24 P1 8 16 0.25 8 256 64 1 2 8 

25 P2 4 32 0.06125 4 256 64 0.25 2 4 

26 P3 256 256 1 32 256 256 0.25 4 1 

27 P4 256 256 0.5 32 256 256 0.5 4 1 

28 P5 4 256 0.25 16 256 128 0.5 2 4 

 *A, A. pleuropneumoniae; G, G. parasuis; S, S.suis; P, P. multocida.      

Supplemental Table S2 The MIC values of isolates to 16 antibiotics 

 



  Isolates* Antibiotics (MIC, µg/mL) 

    10. Enrofloxacin 11. Amoxicillin 12. Cefquinome 13. Ceftiofur 14. Oxytetracycline 15. Tetracycline 16. TMP-SMX 

1 A1 0.06125 4 0.06125 0.06125 8 8 0.5 

2 A2 0.5 4 0.06125 0.125 4 4 0.25 

3 A3 0.125 2 0.125 0.125 8 16 4 

4 G1 2 2 1 0.5 16 16 4 

5 G2 2 1 0.125 0.5 2 4 0.125 

6 G3 0.06125 0.5 0.125 2 4 8 0.125 

7 G4 0.06125 0.25 0.25 8 32 2 0.25 

8 G5 0.125 1 0.25 1 2 2 2 

9 G6 0.06125 2 4 2 0.5 1 1 

10 S1 1 0.06125 0.06125 0.06125 8 64 1 

11 S2 1 0.06125 1 1 8 64 2 

12 S3 1 1 0.5 1 8 64 0.125 

13 S4 2 1 8 4 16 16 8 

14 S5 2 2 16 8 32 16 2 

15 S6 1 0.06125 0.5 1 8 8 4 

16 S7 2 1 1 2 32 64 4 

17 S8 2 2 1 0.25 4 32 8 

18 S9 0.125 0.06125 0.06125 0.25 4 8 0.5 

19 S10 4 1 0.25 4 128 32 0.5 

20 S11 0.125 0.06125 0.125 16 32 16 4 

21 S12 2 0.06125 0.25 4 4 16 1 

22 S13 1 4 4 8 4 16 0.25 

23 S14 0.5 0.06125 0.125 0.25 32 16 4 

24 P1 16 0.5 2 8 8 16 0.125 

25 P2 0.5 0.5 0.5 4 0.25 16 0.125 

26 P3 32 0.06125 0.25 1 16 32 0.5 

27 P4 32 0.06125 0.125 0.25 16 32 2 

28 P5 0.25 1 0.06125 0.25 4 16 0.06125 

 *A, A. pleuropneumoniae; G, G. parasuis; S, S.suis; P, P. multocida.    



Supplemental Table S3 Primers reported in the literature for the detection of porcine respiratory bacterial pathogens 

 

Species 

 

Direction Targeted gene 

 

Sequence (5′to 3′) 

Product 

size，bp 

 

Temp，°C 

 

Reference 

A. pleuropneumoniae Forward 

Reverse 

apxIV TTATCCGAACTTTGGTTTAGCC 
CATATTTGATAAAACCATCCGTC 

418 57 Zhou et al.（1） 

G. parasuis Forward 

Reverse 

HPS_219690793 ACAACCTGCAAGTACTTATCGGGAT 
TAGCCTCCTGTCTGATATTCCCACG 

275 58 Howell et al.（2） 

S. suis Forward 

Reverse 

gdh TTCTGCAGCGTATTCTGTCAAACG 
TGTTCCATGGACAGATAAAGATGG 

695 58 Kerdsin et al.（3） 

P. multocida Forward 

Reverse 

KMT1 ATCCGCTATTTACCCAGTGG 
GCTGTAAACGAACTCGCCAC 

457 56 Peng et al.（4） 

M. hyopneumoniae Forward 

Reverse 

16S rRNA CTGGCTCAGATAAACGCTAG 

GCTGTGTCGCTCCATCAAG 

347 60 Qiu et al.（5） 

 



Supplemental Table S4 Primers for serotyping of A. pleuropneumoniae 

 

Serotype 

 

Direction Targeted gene 

 

Sequence (5′to 3′) 

Product 

size，bp 

 

Temp，°C 

 

Reference 

1 Forward 

Reverse 

cps1B CTGGAGTAATTACGGCGACTATTCC 
AGGAGAAGCTAGTAGTACTTGCATTTTC 

959 58 Bossé et al.（6） 

2 Forward 

Reverse 

cps2E GAGTGTGATGATGATGCTCTGGTTC 

TACCAATAACTGTTGCAACTAACGC 

247 58 Bossé et al.（6） 

3 Forward 

Reverse 

cps3F TTGTAGAGCCCGCCAGATTTACG 

CATTCGCACCAGCAATCACC 

500 58 Bossé et al.（7） 

4 Forward 

Reverse 

cps4B CAGCATGGGTTTGGTCCTGTTG 

GGCTTTCTCCGTGTATGAATAAAGTG 

204 58 Bossé et al.（7） 

5 Forward 

Reverse 

cps5B AGCCACAAGACCCGAATGGTATAATG 

CCATCAAATGCAGCTTCAAGGAGC 

825 58 Bossé et al.（6） 

6 Forward 

Reverse 

cps6F TGACTGGCTTCGTGAAAATGAG 

GTCTGAAGTTTTATTCGCAGCTCC 

718 58 Bossé et al.（7） 

7 Forward 

Reverse 

cps7E TCTAGGTATTACTGGTGTTCCTGATG 

CGTCCAACACGAGCAACTACG 

601 58 Bossé et al.（6） 

8 Forward 

Reverse 

cps8F ACATCCAAGCCGTTCTCCAG 

CATCCATGAGCCAATGAGGG 

1126 58 Bossé et al.（7） 

9 Forward 

Reverse 

cps9E GTAGGACGTGGTAACATTGAGGC 

ACGGGTGCAATTTCTAAAGCTG 

2105 58 Bossé et al.（7） 

10 Forward 

Reverse 

cps10A GGTGGTGATGGAACAAGGTTATGG 

CTGTAATTGATGCGAAATAGTAGATTGGTGC 

183 58 Bossé et al.（6） 

12 Forward 

Reverse 

cps12A TAAAGGTATTATAACGCCGGCTCT 

CTCCCATCTGTTGTCTAAGTAGTAG 

347 58 Bossé et al.（6） 

13 Forward 

Reverse 

cps13E 

 

GTTGTGTATCGAGGTTGGCATTTC 

ATGTAAAGGATCTAAGCCGTGTG 

665 58 Bossé et al.（7） 

14 Forward 

Reverse 

cps14G TGCATTACGCTTATATTCTGAATGG 

TTGTCGATCGAGAGGGAGTAACG 

1911 58 Bossé et al.（7） 

15 Forward 

Reverse 

cps15B GCAACTTGGAGAACATGGTTAAATCAAG 

CAACCCTCCAATGTAAGCGAAGG 

1595 58 Bossé et al.（7） 

 

 

 



Supplemental Table S5 Primers for serotyping of G. parasuis 

 

Serotype 

 

Direction Targeted gene 

 

Sequence (5′to 3′) 

Product 

size，bp 

 

Temp，°C 

 

Reference 

1 Forward 

Reverse 

funB 

 

TGCATAAAAAATTTTTGAA 

TTATATATATTTTACATTTCTAAG 

1245 49 Jia et al.（8） 

2 Forward 

Reverse 

funE ATGGAAGAAAAAGAATATATC 

TTAAAGTTTTGATTTGTCAATG 

1032 52 Jia et al.（8） 

3 Forward 

Reverse 

dgdA ATGACTAAAAAAATTTTAGTTACAG 

TTACTTAATACCTAAGCG 

1068 52 Jia et al.（8） 

4 Forward 

Reverse 

gltG 

 

ATGAATAATAAAGTCTCAATTATAA 

TTACATATGTTTTACAATTCC 

753 52 Jia et al.（8） 

5 Forward 

Reverse 

funK ATGCCAATAGAGATAGC 

CCTGCCATATTATGA 

560 52 Jia et al.（8） 

6 Forward 

Reverse 

funL ATGAGTATTTTTTTTCTAATTG 

TTCCCTGATCATTGTAGTAACC 

443 52 Jia et al.（8） 

7 Forward 

Reverse 

funQ TAGTTGGTATATTATTTTCT 

AGAATGCATCTGTACCACTAAG 

600 52 Jia et al.（8） 

8 Forward 

Reverse 

scdA CAGCAGGTTCTATGGAGTCA 

CACATTATAACTTTCTTT 

350 49 Jia et al.（8） 

9 Forward 

Reverse 

funV GCTCCAATATCAGCAGTA 

AGAGTAATGAGCATCTCCG 

819 58 Jia et al.（8） 

10 Forward 

Reverse 

funX TGATTATTCTACTGCCTTTA 

CACCTAGCGTAACCCATA 

320 55 Jia et al.（8） 

11 Forward 

Reverse 

actA ATGATTATAGGTATTTATGGTGC 

CTATTTATTTTTTGAAAATTCTC 

657 52 Jia et al.（8） 

12 Forward 

Reverse 

Hypothetical ATGGCTCACGATCCGAAAG 

ATTTCCCTTTCCTAAACGC 

508 60 Jia et al.（8） 

13 Forward 

Reverse 

waaL GGCATTAGAGTTTCACCTA 

TATTAGCATACCCAGCAT 

800 60 Jia et al.（8） 

14 Forward 

Reverse 

funAB TGTCTTTGTTACTACTAATTATTG 

TAGTAACTCCAGATAAAGC 

906 51 Jia et al.（8） 

15 Forward 

Reverse 

funJ TTCGCAAGTATAAGGGACT 

GATGTAGCCATAAAGTCAAT 

536 62 Jia et al.（8） 

 



Supplemental Table S6 Primers for serotyping of S. suis 

 

Serotype 

 

Direction Targeted gene 

 

Sequence (5′to 3′) 

Product 

size，bp 

 

Temp，°C 

 

Reference 

1 Forward 

Reverse 

cps1J AATCATGGAATAAAGCGGAGTACAG 

ACAATTGATACGTCAAAATCCTCACC 

550 58 Kerdsin et al.（3） 

2 Forward 

Reverse 

cps2J GATTTGTCGGGAGGGTTACTTG 

TAAATAATATGCCACTGTAGCGTCTC 

450 58 Kerdsin et al.（3） 

7 Forward 

Reverse 

cps7H GATGATTTATGGCACCCGAGTAAGC 

AGTCACAATTGCTGGTCCTGACACC 

150 58 Kerdsin et al.（3） 

9 Forward 

Reverse 

cps9H GGGATGATTGCTCGACAGAT 

CCGAAGTATCTGGGCTACTG 

300 58 Kerdsin et al.（3） 

 

 

 



Supplemental Table S7 Primers for serotyping of P. multocida 

 

Serotype 

 

Direction Targeted gene 

 

Sequence (5′to 3′) 

Product 

size，bp 

 

Temp，°C 

 

Reference 

A Forward 

Reverse 

hyaD-hyaC GATGCCAAAATCGCAGTCAG 

TGTTGCCATCATTGTCAGTG 

1048 56 Peng et al.（4） 

B Forward 

Reverse 

bcbD CATTTATCCAAGCTCCACC 

GCCCGAGAGTTTCAATCC 

758 56 Peng et al.（4） 

D Forward 

Reverse 

dcbF TTACAAAAGAAAGACTAGGAGCCC 

CATCTACCCACTCAACCATATCAG 

647 56 Peng et al.（4） 

E Forward 

Reverse 

ecbJ TCCGCAGAAAATTATTGACTC 

GCTTGCTGCTTGATTTTGTC 

512 56 Peng et al.（4） 

F Forward 

Reverse 

fcbD TCGGAGAACGCAGAAATCAG 

TTCCGCCGTCAATTACTCTG 

852 56 Peng et al.（4） 
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