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children in outpatient setting of a maternal and child health hospital in the
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[Abstract ] Objective To understand the pathogenic molecular characteristics of the latest prevalent Group A
Streptococcus (GAS) in a suburban area of Beijing. Methods Throat swab specimens from children suspected of
GAS infection in the outpatient setting of a sentinel surveillance hospital in a suburban area of Beijing from January
2023 to June 2025 were collected. GAS strains were detected and cultured. Antimicrobial susceptibility testing on 12
antimicrobial agents were performed, and molecular epidemiological characteristics of GAS strains was further ana-
lyzed by whole genome sequencing technique. Results Data of 326 children suspected of GAS infection in outpatient
setting were collected. A total of 41 GAS strains were detected and cultured, with a detection rate of 12.58%. The

proportions of children with anterior cervical lymph node enlargement. tonsil congestion, and jaw congestion in the
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GAS positive group were all higher than those in the GAS negative group, and differences were all statistically sig-
nificant (all P<0.05). All 41 GAS strains carried both erm (B) and tet (M) resistance genes and exhibited a struc-
tural type (cMLS) resistance phenotype. All of the emm12 strains were ST36, and emm]1 strains were ST28. A to-
tal of 6 emm12 subtypes and 1 emm1 subtype were detected, namely emm12. 2, emm12.95, emm12. 69, emm12.17,
emm12. 19, emm12.149, and emm1.12. Among them, emm12. 149 was a newly discovered subtype. Nucleobase at
the 175 100 locus in gene sequence had undergone an A — T mutation. A total of 5 bacteriophages and 6 superanti-
gens were detected. There were statistically significant differences in multi-nucleotide polymorphisms (MNPs) and
insertion numbers in the genomes of emm12. 0 and emm12 subtypes (both P<C0.05). The phylogenetic tree presen-
ted a highly clonal group of 23 GAS strains in this area, accounting for 57.50%. Conclusion The prevalent GAS
strain in this area is emm12. emm12,. 149 is a new subtype. The resistance genes and phenotypes are erm (B), tet
(M), and structural type (¢cMLS). The genome has plenty genetic polymorphism, and the genome sequences of
multiple GAS strains are highly cloned, indicating the possibility of clone transmission. This suggests that the sur-

veillance of GAS in sentinel hospitals should continue to be strengthened, so as to provide theoretical basis for the

prevention and control of GAS epidemics.
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Table 1 Distribution of clinical symptoms of 326 children suspected of GAS infection in outpatient setting (No. of cases [ % )
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Table 2 Antimicrobial susceptibility and carriage of resistance genes of 41 GAS strains

oI RS [*Ei)] u:;:zf/:)] [fz%] <5§i1> <Ei§£> ifgc/ff LEEL
HEE 0(0) 0¢0) 41(100) <0.03 <0.03 0.03~1 NA
P3G 0C0) 0¢0) 41(100) <0.25 <0.25 0.25~1 NA

3 7 nig 5 0(0) 00 41(100) <0.12 <0.12 0.12~1 NA
EB R 0(0) 00 41(100) <0. 06 <0. 06 0.06~0. 12 NA
) 25 s g 0(0) 0 41(100) <1 <1 <1 NA
BHERT 0(0) 0(0) 41(100) <0.5 <0.5 0.5~1 NA
LR 41(100) 000) 0C0) >4 >4 0.06~4 erm(B)
AEE 0(0) 0(0) 41(100) <1 2 1~8 NA
Tk & 41(100) 00 0C0) >32 =>32 0.03~32 NA
UEZS 41(100) 00 0(0) >8 >8 0.5~8 tet (M)
DI S 3 0(0) 0¢0) 41(100) <0.5 <0.5 0.5~1 NA
Yok R 0(0) 00 41(100) <0.5 0.5 0.5~2 NA
T NA FRIRRAGH .

174 970 174 980 174 990 175 000 175 010 175 020 175 030 175 040 175 050 175 060

Query GGGTTAGTAGCAGGGCAGACAGTAAGAGCAGATCATAGTGATTTAGTCGCAGAAAAACAACGTTTAGAAGATTTAGGACAAAAATTTGAAAGACTGAAAC

Ref
175070 175 080 175 090 175 100 175 110 175 120 175 130 175 140
Query AGCGTTCAGAACTCTACCTTCAGCAATACTITGATAATAAATCAAATGGATATAAAGGTGACTGGTATGTACAACAGTTA
R e S Ty
B 1 HRGAS17 HE ¥k emm it 35 K 75 28 B0 Hr
Figure 1 Variation of emm-encoding gene sequences of HRGAS-17 strain
R 3 GAS TR BR 5 190 B AR B S B )k R 43 A1 A0
Table 3 Bacteriophage information and distribution of virulence genes carried by GAS strains
VAR EYCS
TR EVIE T
K (kb))  SEE W 5 A A % GC &H (%)
HRGAS-04,07.10,11,12,14,16.21. 40.2 SEHK 315.3_NC_004586(12) 38. 26 speB . speC . speG ssa
22.24.25.27.30,32.34.38.39.40
HRGAS-20.26.29.36 40.2 SE ik 315.3_NC_004586(12) 38.26  speB.speC.speG.speH . spel.ssa
HRGAS-13.23.28.31.33.35 .41 16. 0 R5z#e 315, 4_NC_004587(9) 36.49  speB.speC.speG.speH spel.ssa
HRGAS-08,15.18.37 30.6 RNk 315. 4_NC_004587(10) 37.21 speB speC speG . speH spel.ssa
HRGAS-17 30.6 KRoele 315, 4_NC_004587(10) 37.21 speBspeC . speG
HRGAS-19 16. 0 N 5E & 315.4_NC_004587(9) 36. 49 speB.speC.speG . ssa
HRGAS-09 45.1 P P9_NC_009819(37) 39.37  speBuspeCuspeGspeH spel.ssa
35.6 Nt 315.4_NC_004587(10) 37.21

HRGAS-01.03.,05 NA speB.speC.speG.speH spel.ssa
HRGAS 02 NA speB.ssa
HRGAS-06 NA speB.speC.speG . ssa

T NA R ARKH
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Table 4 Comparison of SNPs, MNPs, insertions, and dele-

tions in the genomes of GAS strains (M [Q,, Qs ])

251 SNPs MNPs A ok
emm12.0 B (n=30) 41(26,52) 0(0,1) 2(0,3) 4(2,8)
emm12 WHI(n=10) 34(32,126) 000,4) 1(1,3) 8(2,8)
Z 1.341 2.031 2.370 1. 636
P 0.169 0. 042 0.018 0.102
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Figure 2 Phylogenetic tree of 40 GAS strains constructed

based on cgSNPs
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