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Serotype distribution and drug resistance genes of Streptococcus agalactiae

isolated from the reproductive tract of pregnant women

LIU Jie', PENG Yong-zheng'? (1. Department of Laboratory Medicine; 2. Department of
Trans fusion Medicine, Zhujiang Hospital , Southern Medical University ., Guangzhou 510280,
China)

[Abstract] Objective To understand the serotype distribution and drug resistance genes of Streptococcus agalactis
(group B streptococcus, GBS) isolated from the reproductive tract of pregnant women, and provide reference for the
clinical prevention and treatment of GBS infection and rational use of antimicrobial agents. Methods Hospitalized
women in late pregnancy with GBS detected in reproductive tract secretion from January 2020 to June 2021 were se-
lected as research objects. Genotypes and drug resistance genes of isolated and cultured GBS were analyzed by poly-
merase chain reaction (PCR) and gene sequencing. Results A total of 62 GBS strains were isolated. serotypes of
which were types [l (n=30, 48.4%), Ta (n=16, 25.8%), Ib (n=8, 12.9%), V (n=6, 9.7%), and VI
(n=2, 3.2%) respectively. GBS drug susceptibility test showed high resistance to tetracycline, erythromycin and
clindamyein, with drug resistance rates of 77. 4%, 71. 0% and 67. 7% respectively. There was no resistance to am-
picillin, penicillin G, quinupristin/dalfopristin, linezolid, and vancomycin. The carrying rates of tetracycline resist-
ance genes tetM, tetO and tetl. in tetracycline resistant GBS strains were 75. 0% (36/48), 33.3% (16/48) and

8.3% (4/48) respectively; carrying rates of erythromyecin resistance genes ermB, mefA/E, ermA and ermTR were
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72.7% (32/44), 22.7% (10/44), 18.2% (8/44) and 13.6% (6/44) respectively; carrying rate of clindamycin re-

sistance gene /inB was 42.9% (18/42). Erythromycin and clindamycin resistance phenotypes of GBS were mainly

c¢MLSB (75.0%, 36/48), mostly mediated by ermB (44. 4%, 16/36) and ermB + [inB (27. 8%, 10/36) genes.

Conclusion Serotype [lI is the most common GBS serotype in the reproductive tract of pregnant women. GBS is

highly resistant to tetracycline, erythromycin and clindamycin. Tetracycline resistance is mainly mediated by retM

and retO genes. Erythromycin resistance is mainly type cMLSB mediated by ermB gene. and clindamycin resistance

is mainly mediated by /inB gene.

[Key words] pregnant woman; Streptococcus agalactis; serotype; drug resistance; drug resistance gene
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Table 1 PCR primer sequences of GBS serotypes

319 FIFFI = 37) FEIR /N (bp)
cpsl cpsl-la-6-7-F GAATTGATAACTTTTGTGGATTGCGATGA 470
cpsl-6-R CAATTCTGTCGGACTATCCTGATG
cpsl cpsl-la-6-7-F GAATTGATAACTTTTGTGGATTGCGATGA 229

cpsl-7-R

TGTCGCTTCCACACTGAGTGTTGA
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%% 1 (Table 1, Continued)
5149 FIFFIG7 =37) FEMIR /N (bp)

cpsl cpsL-F CAATCCTAAGTATTTTCGGTTCATT 688
cpsl-R TAGGAACATGTTCATTAACATAGC

cpsG cpsG-F ACATGAACAGCAGTTCAACCGT 272
cpsG-R ATGCTCTCCAAACTGTTCTTGT

cpsG cpsG-F ACATGAACAGCAGTTCAACCGT 352
cpsG-2-3-6-R TCCATCTACATCTTCAATCCAAGC

cpsN cpsN-5-F ATGCAACCAAGTGATTATCATGTA 582
cpsN-5-R CTCTTCACTCTTTAGTGTAGGTAT

cpsl] cps)]-8-F TATTTGGGAGGTAATCAAGAGACA 538
cps]-8-R GTTTGGAGCATTCAAGATAACTCT

cps) cps]-2-4-F CATTTATTGATTCAGACGATTACATTGA 465
cps]-2-R CCTCTTTCTCTAAAATATTCCAACC

cps) cps)-2-4-F CATTTATTGATTCAGACGATTACATTGA 438
cpsJ-4-R CCTCAGGATATTTACGAATTCTGTA

cpsl cpsl-7-9-F CTGTAATTGGAGGAATGTGGATCG 179
cpsl-9-R AATCATCTTCATAATTTATCTCCCATT

cps] cpsJ-Ib-F GCAATTCTTAACAGAATATTCAGTTG 621
cpsJ-Ib-R GCGTTTCTTTATCACATACTCTTG

R2 GBSHMNHR AER. CHERM A IH PCR 519
75
Table 2 PCR primer sequences of tetracycline, erythromy-

cin and clindamycin resistance genes in GBS

519 ABFFIG - 37) f”fﬁj’“
tetM F GTGGACAAAGGTACAACGAG 406
tetM R CGGTAAAGTTCGTCACACAC
tetO F AACTTAGGCATTCTGGCTCAC 515
tetO R TCCCACTGTTCCATATCGTCA
tetK F GATCAATTGTAGCTTTAGGTGAAGG 155
tetK R TTTTGTTGATTTACCAGGTACCATT
tetl. F TGGTGGAATGATAGCCCATT 229
tetl. R CAGGAATGACAGCACGCTAA
ermA F CCCGAAAAATACGCAAAATTTCAT 590
ermA R CCCTGTTTACCCATTTATAAACG
ermB F TGGTATTCCAAATGCGTAATG 745
ermB R CTGTGGTATGGCGGGTAAGT
mefA/EF CAATATGGGCAGGGCAAG 317
mefA/ER AAGCTGTTCCAATGCTACGG
ermTR F GAAGTTTAGCTTTCCTAA 400
ermTR R GCTTCAGCACCTGTCTTAATTGAT
linB F CCTACCTATTGTTTGTGGAA 944

linB R ATAACGTTACTCTCCTATTC

2.1 GBS RRE i A 45 A 62tk GBS fzH 5
A I B, GBS L 75 8 43591 A 11129 (30 #4k,48. 4%0) .
TaBUC16 #£,25.8%), Ib B (8 £.,12.9%) .,V &
(6 #£.9.7%) VIR Q2 #k.3.2%) ., WL 1,
2.2 GBS LA BmeghssR GBS XM
2 SR - N S N DT T 2T S
WIN 77.4% . 71.0% .67, 7% AT TUR T B &K .
Wi IO T /SR T R 2 e Ty A R URCR
100 %6, K R IXFF WHTHE 2590 H A bk . I3k 3.
2.3 GBS H A/ IR/ ALREMNER WY
DO3R 2 GBS ¥ retM 36 ¥k (75. 0%) L tetO 16 £k
(33.3%) tetl. 2 #k (4. 2%) . Tit £1. 75 & GBS ¥
ermB 32 ¥k (72. 7%) . mefA/E 10 #k (22. 7%).
ermA 8 ¥k (18.2%) .ermTR 6 £ (13. 6%) , i} 75 %k
% GBS ) LinB 18 #£(42.9%), LK 2,
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B 1 GBSl 4% PCR ¥ 1 7= ik A&
Figure 1 Electrophoresis map of PCR amplification products for GBS serotyping

R 302 bk GBS X WAL B 259 1 25 A SRR (0 ]

Table 3 Drug susceptibility test results of 62 GBS strains to commonly used antimicrobial agents (No. of isolates[ % ])

HLHEZ Y UK i 245 B2 K iii$ 245
HHE 62(100) 0€0) (78-S 14(22.6) 48(77.4)
EAR PN 62(100) 0€0) FARE S 18(29.0) 44(71.0)
T EER 62(100) 00 TR R 20(32.3) 42067.7)
W A T /R AR T 62(100) 0C0) ik =% U 50(80. 6) 12(19. 4)
) 2% e g 62(100) 0

M tetM tetO tetL, ermA ermB mefA/E ermTR linB
(bp)

1000
700
500
400
300
200
100

M & DL1 000 Marker,zetM, tetO . tetl..ermA ermB.mefA/E erm TR linB N %F I i i 25 £ K,
B 2 GBSTifZ5 2B PCR 41 7= 4 v Uk K]

Figure 2 Electrophoresis map of PCR amplification products for GBS drug resistance genes

2.4 GBSuaFZFZAamhFiash i A iz RA 4.2%), H cMLSB £ # £l ermB(44. 4%,
FHELL cMLSBERE B F.5 75. 0%, Hik 2 M % 16/36) ¥ A . ermB + 1inB(27. 8% ,10/36) % H 4
B 12.5%) L FAICE 8.3%) iIMLSB A1 (| 5, WE4,

R4 GBS 2% M bR R 24 4 B 5 2 [ 20 ) Sk

Table 4 Correlation between erythromycin and clindamycin resistance phenotypes and genotypes of GBS

iiif 25 2 B4 B (V0 ] T} 245 4 R 72 [GESE3i1!
cMLSB 36(75.0) ermB(n=16) .ermB+ linB(n=10) ,ermB+ me fA/E TIMREE R ML R I 2y

(n=4) mefA/E+ linB(n=2),ermA + ermTR +
linB(n=2) .ermA + ermB+ ermTR(n=2)

M 5l 6(12.5) mefA/E(n=4) . ermA(n=2) TR B UK L1 B i 2
L #Em 4(8.3) linB(n=4) PR A eI AR ¥ T
iMLSB 2(4.2) ermA+ ermTR(n=2) LR 2. w MRS 2y
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2.5 GBS FARmAL AP RRARLE LD HERA
Hor B A T R A T 25 L R B R ermB
(66. 7%) ., tetM (46. 7%) | linB (46. 7%) | tetO
(40. 0%, Ta I 7% B HE 7 (T 25 3L ] 2 tetM

(75.0%) , I'b IfiL 5 AL #5309 i 25 56 B 22K ermB
(75.0%) . V IfiL 35 29 #5447 19 it 25 36 [ 32 225 reeM
(100 20>, VI ifn 3 Y 45 4 09 i 25 56 B £ 2 M
(100%) . W5,

R S5 GBS AN [A] i 35 7 B A A TR 47T B 2 0 T 24 5 DR AL 19 L

Table 5 Detection results of antimicrobial resistance genes in different GBS serotypes

ik 245 2 8 [ ( 20) ]
MIER 7 P
tetM tetO tetl. ermB mefA/E ermA erm TR linB
I 30 14(46.7) 12(40.0) 4(13.3) 20(66.7) 2(6.7) 4(13.3) 2(6.7) 14(46.7) 52.063 0. 001
La 16 12(75.0) 000) 0C0) 6(37.5) 6(37.5) 0C0) 0C0) 0€0) 59.077 <20. 001
Ib 8 2(25.0) 4(50.0) 0C0) 6(75.0) 0C0) 0C0) 0C0) 2(25.0) 25. 966 0. 001
Vv 6 6(100) 0C0) 0C0) 0C0) 2(33.3) 4(66.7) 4(66.7) 2(33.3) 25.244 0. 001
Vi 2 2(100) 0C0) 0C0) 0C0) 0o 0C0) 00 0C0) 16. 000 0. 025
it 62 36(58.1) 16(25.8) 4(6.5) 32(51.6) 10(16.1) 8(12.9) 6(9.7) 18(29. 0) 83. 688 <0. 001
14 29 5% 22 Wl (CPS) AU ML 70 Y A Rl 0 )2 %
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TP AN PURIEYT . B, 5 X GBS B,
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TR AR 0 4 SR e RS MU 25 . LAk B I
R AT R I RT3

AT GBS it 253 £ W, GBS X410 % & . bk
HROWHR R BA A FERE NG 25, ermA.
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RN A . mef e G0 15 40 HE B 005 R B 3
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ermB(72. 7% 3R ermB 3L H A G 1 i 25 #L ik n]
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ZM 2P L retM R terO Y B AZ W5 (4R 3 5 1, fi
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HEHE 1 AT 7= A USRI 25 . AR AR5 P U R
i 25 £ 1etM1etO AT 454 R 43010 75. 024
33.3% ., FOAKEE Z T2 g i Ak RT R e A% AT R 5
ol 1 linB FE R A T, AT 5 LinB 5 4 R h
42.9%, IAM.64.5% 1) GBS [G] i 571 241 %5 % i Y
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1 B AT AR 55 2 3K B K PR A 06 . ARBF IR
BRI GBS TE Bk AR R E 1Y I Y — TR 24 kP2
A e IR G S ermB R X, 1L
ree MR G, T AL I E B 5 87 A2 )L T A Jk e %5
YIAH 56 . L AR 52 1 35 1 Y GBS it 25 B 3 A5 i
R L.

g L RT R, GBS i v B 32 2 2L AL S 3, GBS
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