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Abstract: Objective To investigate the antimicrobial activity of omadacycline (OMC) against clinical Streptococcus
agalactiae (GBS) isolates, as well as its relationship with biofilm formation, resistance genes and virulence genes. Methods A
total of 136 strains of Streptococcus agalactiae isolated from Shenzhen Nanshan People’s Hospital between 2015 to 2020. The
minimum inhibitory concentration (MIC) of OMC against Streptococcus agalactiae was determined by broth microdilution.
Crystal violet staining was used to detect the biofilm formation ability of GBS. Resistance genes (tetM, tetO, tetK, ermB, OpirA)
and virulence genes (cps Il , bea, fbsA, cpsA, scpB) were investigated by polymerase chain reaction (PCR). Results Among the
136 clinical isolates of GBS, 20 strains (14.7%) were resistant to OMC, 64 (47.1%) were intermediate, and 52 (38.2%) were
sensitive. Fifty—seven strains (41.9%) were biofilm—positive, 20 of which (35.1%) were sensitive to OMC. Seventy—nine strains
(58.1%) were biofilm—negative, 32 of which (40.5%) were susceptible to OMC. There was a statistically significant difference in
the sensitivity rates between the two groups of strains (xy’=63.062, P<0.001), but there was no significant difference in the
sensitivity of OMC among the biofilm—positive strains (Fisher's exact test, P=0.824). The resistance rates of tetM, tetO, ermB
and OpirA positive strains were higher than those of negative strains, while tetK was opposite. The presence of tetM (Z=0.815, P
=0.415), tetO (Z=0.151, P=0.88), tetK (£Z=0.567, P=0.571), ermB (Z=1.198, P=0.231) resistance genes in Sireptococcus
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agalactiae had no significant impact on the sensitivity of OMC. However, the presence of the OpirA resistance gene showed a

statistically significant effect on the sensitivity of OMC (£=2.913, P=0.004). The virulence factors cps lll, bea, fbsA, cpsA and
scpB were all detected at a rate higher than 50%. The presence of the virulence genes cpslll (£2=0.222, P=0.824), bca (£2=0.141,
P=0.888), fbsA (£=0.813, P=0.416), and cpsA (Z=1.615, P=0.106) in Streptococcus agalactiae had no significant impact on the

sensitivity of OMC. However, there was a significant inter—group difference in the scpB virulence gene (£7=2.844, P=0.004), but

the rank mean values and resistance rates of scpB—positive strains were lower than those of the negative strains.

Conclusions  The formation of biofilm in Streptococcus agalactiae reduces its sensitivity to OMC, but there was no significant

difference in the sensitivity to OMC among the biofilm—positive strains. The presence of resistance genes tetM, tetO, tetK, ermB,

and virulence genes cps Il , bea, fbsA, cpsA, scpB in Streptococcus agalactiae is not associated with OMC resistance, but the

presence of the resistance gene OptrA is correlated with OMC resistance..

Keywords: Streptococcus agalactiae; omadacycline; biofilm; virulence genes; resistance genes
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Table 1

Primers sequence of resistance gene and virulence gene

of Streptococcus agalactiae
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Table 2 Relationship between biofilm of Sireptococcus

agalactiae and omadacycline sensitivity

HE 51 5197 41(5'—3")

Gene  Primer Primer sequence (5'—3)

tetM tetM-F CAATACAATAGGAGCAAGC
tetM-R CGAACAAGAGGAAAGCATAAG

tetO tetO-F AACTTAGGCATTCTGGCT CAC
tetO-R TCCCACTGTTCCATATCGTCA

tetK tetK-F TCGATAGGAACAGCAGTA
tetK-R CAGCAGATCCTACTCCTT

ermB ermB-F CCGTTTACGAAATTGGAACAGGTAAAGGGC
ermB-R GAATCGAGACTTGAGTGTGC

OptrA OptrA-F AGGTGGTCAGCGAACTAA
OptrA-R ATCAACTGTTCCCATTCA

epsll epsll-F TCCGTACTACAACAGACTCATCC
epslI-R AGTAACCGTCCATACATTCTATAAGC

bea bea—F TAACAGTTATGATACTTCACAGAC
bea—R ACGACTTTCTTCCGTCCACTTAGG

JbsA JbsA-F GAACCTTCTTGTCACACTTG
JbsA-R TTGATCCTAGCACTCCCA

cpsA cpsA-F ACAACGCTTCACTGTCGAGTCAC
cpsA-R AGCTCCTGGCATTGCATATGAAGG

scpB sepB=F AGCCATATGCTGCGATCTCT
sepB-R GGGTTGAACCAAGTGTGCTT
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*HBH Moderate positive (n=14) 8(57.1) 4 2
58 [H Strong positive (n=9) 2(22.2) 1
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#3 TAHMEWHEE SR DIRRGEZAMPXR
Table 3 Relationship between resistance genes of Streptococcus

agalactiae and omadacycline sensitivity

gk A (2
FEH Sus- Inter-  */%)Resis- P
Gene cepti- medi-  tant (Resis-

ble ate tance rate/%)
tetM 0.815 0415
+ (n=60) 26 25 9(15.0)
- (n=76) 26 39 11(14.5)
tetO 0.151  0.880
+ (n=46) 19 19 8(17.4)
- (n=90) 33 45 12(13.3)
tetK 0.567 0.571
+(n=31) 9 19 3(9.7)
- (n=105) 43 45 17(16.2)
ermB 1.198  0.231
+ (n=98) 34 49 15(15.3)
- (n=38) 18 15 5(13.2)
OpirA 2913 0.004
+ (n=13) 1 7 5(38.5)
- (n=123) 51 57 15(12.2)

e+ BHPE - B . Note: +. Positive; —. Negative.

R4 ETAHERETHERNSRDHRREREZRBXR
Table 4 Relationship between virulence gene of Streptococcus

agalactiae and omadacycline sensitivity

p— S A EZ1 QT 2

B Inter- /%) Resis-
Gene Susceps - odic tant (Resis. P
tible ate tance rate/%)

epsl 0222 0.824
+ (n=79) 32 34 13(16.5)
- (n=57) 20 30 7(12.3)

bea 0.141  0.888
+(n=132) 50 63 19(14.4)
- (n=4) 2 1 1(25.0)

SbsA 0.813 0416
+ (n=99) 37 45 17(17.2)
- (n=37) 15 19 3(8.1)

epsA 1.615  0.106
+ (n=135) 52 64 19(14.1)
- (n=1) 0 0 1(100.0)

scpB 2.844  0.004
+ (n=126) 51 60 15(11.9)
- (n=10) 1 4 5(50.0)

W+ PFHPE ;- 11 . Note: +. Positive; —. Negative.
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