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Isolation, identification and characterization of
Streptococcus agalactiae of bovine origin in North China
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SHI Xiao-Na HAO Yong-Qing’

(Inner Mongolia Agricultural University, College of Veterinary Medicine, Hohhot, Inner Mongolia 010010, China)

Abstract: [Objective] In order to characterize Streptococcus agalactiae isolates of bovine origin from
North China. [Methods] Five hundred and fifty-seven milk samples were collected in 2012—2015 from
dairy cows with subclinical mastitis in Inner Mongolia Autonomous Region, Hebei Province and
Beijing, and S. agalactiae isolates were identified by biochemical analysis and molecular biological
methods. Their drug sensitivities were detected using standard disk difusion method, and the genes for
capsular type, surface protein and virulence factors were amplified by PCR. [Results] Twenty-eight
streptococcal isolates were ientified as S. agalactiae with an isolation rate of 5.03% and similar drug
sensitivities. All of 28 S. agalactiae isolates belonged to capsular type Ia with similar virulence gene
patterns and undefined surface protein types. [Conclusion] These data indicate that the S. agalactiae
isolates of bovine origin in different regions of North China had similar drug sensitivities and virulence
gene patterns, which provided the rationale for development of therapeutic strategy and vaccines
against bovine mastitis S. agalactiae.
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Table 1 Primer sequence of genes, the reaction conditions and the fragment length

514 73 IR JGREE BN
Primer name Sequence (5'—3") Annealing temperature (°C) Fragment length (bp)
S.aga-F CGCTGAGGTTTGGTGTTTACA s 206
S.aga-R CACTCCTACCAACGTTCTTC
cpsl-la-6-7-F GAATTGATAACTTTTGTGGATTGCGATGA
cpsl-6-R CAATTCTGTCGGACTATCCTGATG
cpsl-7-R TGTCGCTTCCACACTGAGTGTTGA
cpsL-F CAATCCTAAGTATTTTCGGTTCATT
cpsL-R TAGGAACATGTTCATTAACATAGC
cpsG-F ACATGAACAGCAGTTCAACCGT I a: 688, 272
CpsG-R ATGCTCTCCAAACTGTTCTTGT I b: 688, 621, 272
CpsG-2-3-6-R TCCATCTACATCTTCAATCCAAGC 11: 688, 465, 272
CpsN-5-F ATGCAACCAAGTGATTATCATGTA II: 688, 352
CpsN-5-R CTCTTCACTCTTTAGTGTAGGTAT 56 I\\; 222 2;2 ;Z;
CpsJ-8-F TATTTGGGAGGTAATCAAGAGACA VI: 688, 470, 352
CpsJ-8-R GTTTGGAGCATTCAAGATAACTCT VII: 688,272, 179
cpsJ-2-4-F CATTTATTGATTCAGACGATTACATTGA VII: 638, 438
cpsl-2-R CCTCTTTCTCTAAAATATTCCAACC KRGS 292, 20
cpsl-4-R CCTCAGGATATTTACGAATTCTGTA
cpsl-7-9-F CTGTAATTGGAGGAATGTGGATCG
cpsl-9-R AATCATCTTCATAATTTATCTCCCATT
cpsl-Ib-F GCAATTCTTAACAGAATATTCAGTTG
cpsJ-Ib-R GCGTTTCTTTATCACATACTCTTG
Un-forward TGATACTTCACAGACGAAACAACG
Alpha-C-R TACATGTGGTAGTCCATCTTCACC Alpha-C: 398
Rib-R CATACTGAGCTTTTAAATCAGGTGA Rib: 295

58 Epsilon: 200

Epslion-R CCAGATACATTTTTTACTAAAGCGG Alp2/3: 334
Alp2/3-R CACTCGGATTACTATAATATTTAGCAC Alp4: 110
Alp4-R TTAATTTGCACCGGATTAACACCAC
bac-F AAGGCTATGAGTGAGAGCTTGGAG
bac-R CTGCTCTGGTGTTTTAGGAACTTG 604
cylE-F AGTCGTAGTGGACAGGCAATCAC
cylE-R GGCTGCCATTTGGAGAGATAAGTA 697
cfb-F GCGTCGACATGAACGTTACACATATGATGT
cfb-R GCGGATCCATTATAATGCTGTTTGAAG 763
hylB-F CACCAATCCCCACTCTACTA
hylB-R TGTGTCAAACCATCTATCAG > e
FbsA-F1 TTGTTCAATAAAATAGGTTTTAG
FbsA-R1 TTAATTTTCATTGCGTCTCAAAC Lodl
a-enolase-F ATGTCAATTATTACTGATGTTTACGC
a-enolase-R CTATTTTTTTAAGTTGTAGAATGATTTG 1038
Lmb-F GGGTACCCATGTCTTTACTTTAGCTCCTGTT 813
Lmb-R CCTCGAGGTTTCTCATGGCTATGGTTGTG
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1 5%ERERAMIFFE FE KO TF KR
Figure 1 Streptococcus agalactiae grown on 5%
defibrinated sheep blood agar plate

2 9 BRI AHETKE 16S rRNA E[E 5 EXAI PCR ¥ 1
Figure 2 PCR amplification of 16S rRNA gene segments
of 9 Streptococcus agalactiae isolates

F: M: DL2000 DNA marker; 1-9: 9 #RIGFLEEERH Y 16S rRNA
PCR 7).

Note: M: DL2000 DNA marker; 1-9: PCR products of 16S rRNA
gene segments of 9 Streptococcus agalactiae isolates.
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3 HHHTO5 #k 7L i3k 7 73 HEE R PCR 15
Figure 3 Amplification of 7 virulence genes of HHHT05
strain Streptococcus agalactiae

@ : M: DL5000 DNA marker; 1: a-Enolase 3K PCR 7=¥); 2:
bac £t PCR 7*#; 3: cfb 5L PCR f*#); 4: cylE A PCR
77¥; 5: FbsA JEP PCR j7#J; 6: hylb 2E[H PCR j=¥; 7:
Lmb ££P4 PCR 4.

Note: M: DL5000 DNA marker; 1: PCR product of a-enolase gene;
2: PCR product of bac gene; 3: PCR product of cfb gene; 4: PCR
product of cylE gene; 5: PCR product of FbsA gene; 6: PCR
product of hylb gene; 7: PCR product of Lmb gene.

bp M 1 2 3 4 5

860
500
400

300
200

100

4 SHREFLHEKREFEIR S HEEER) PCR 15

Figure 4 PCR amplification of capsular genes of 5
Streptococcus agalactiae isolates

7£: M: Trans DNA marker I; 1-5: SEIRZHIAHICHEER PCR =4
Note: M: Trans DNA marker I; 1-5: PCR product of capsular
genes.
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Table 2 Drug sensitivity test of the isolated
bacterial strain

Bz Y BURALE Sensitive degree (%)
Antimicrobial drugs S I R
FHH & G Penicillin G 96.43 3.57 0.00
3L ABERG Cefotaxime 100.00 0.00 0.00
ZURPUAR Amoxicillin 92.86 7.14 0.00
4172 Erythromycin 100.00 0.00 0.00
FHUPE Ofloxacin 96.43 3.57 0.00
JiMFEZE Clindamycin 100.00 0.00 0.00
PUERZ Tetracycline 10.71 7.14 82.14
Ji it #Z Vancomycin 100.00 0.00 0.00

WS mEEHURG I P EEUR; R. T
Note: S: High sensitivity; I: Moderate sensitivity; R: Low or no
sensitivity.
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