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Population-level transition of capsular polysaccharide types among sequence type
1 group B Streptococcus isolates with reduced penicillin susceptibility during

a long-term hospital epidemic.
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Group B Streptococcus isolates with reduced penicillin susceptibility
(PRGBS) were detected from elderly patients, accompanying population-level transition of serotypes
during a long-term hospital epidemic. Serotype Ill predominated in the first 9 months, which was
replaced predominantly by serotype la for 9 months. Serotypes Ill and la isolates, belonging to ST1,
shared four substitutions in penicillin-binding protein 2X. WGS revealed that the serotype 111
strain SU12 had a higher degree of genomic similarity with serotype la strain SU97. Moreover, the
sequence characteristics of the disruption of the hyaluronidase gene located upstream of cpsY by
insertion of 1S1548 in strain SU12 and the insertion of A 1SSag8 between tRNA-Arg and rpsA genes
located downstream of cpsL in strain SU97 were shared by other serotype 11l and la isolates,
respectively. Capsular switching and nosocomial transmission may possibly contribute to
population-level serotype replacement among ST1 PRGBS isolates.
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Figure 1. Seventy-seven isolates of group B Streptococcus with reduced susceptibility to penicillin detected in a regional general
hospital. (A) Transition of serotypes during Periods | to IV. (B) The presence or absence of AlISSag8 between tRNA-Arg and

rpsA genes or 1S1548 in hyaluronidase gene hylB for each isolate.
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Table 1. PBP amino acid substitutions in PRGBS and CTB'PSGBS clinical isolates

MLST Amino acid substitutions in PBPs
Capsular
Category n sequence
type PBP2X PBP2B PBP1A
type
la 8 (period 111 & 1V) 1 G329V G398A V405A G429D ND T5871
oGBS . 11 (period 1) 1 G329V G398A VA40SA  G429D H633Y (7) or ND (4)  T587!
4 (period 1V) 1 G329V G398A VA4O0SA  G429D ND P385L
b 2 (periods | & I1) 1 A400V V405A Q557E T5671 ND
3 (periods | & 1) 1 T394A G429S T5671 ND
CTB'PSGBS b
3(periods 1& 1) 1 T394A T5671 T145A

PBP, penicillin-binding protein; PRGBS, group B streptococci with reduced penicillin susceptibility; CTB'PSGBS, penicillin-susceptible group B
streptococci with reduced cephalosporin susceptibility.
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Figure 2. Alignment of approximately 55-kp region including cps gene clusters and the upstream and downstream flanking
sequences using Easyfig v2.2.2. (A) Comparisons between serotype Il group B Streptococcus with reduced susceptibility to
penicillin  (PRGBS) strain SU12 and serotype la PRGBS strain SU97. (B) Comparisons between serotype Ib
penicillin-susceptible GBS with reduced cephalosporin susceptibility (CTB'PSGBS) strain SU66 and serotype Ib PRGBS strain
SUG7. Genes are indicated by arrows, and the level of sequence similarity is shown in the gradient scale.
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Figure 3. Changes in MIC values for selected mutants and their 10 drug-free subcultures were monitored during exposure to
stepwise increasing concentrations of PCG (a), CTX (b), or CTB (c).
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Figure 4. Growth curves of parent strain N3 and its PRGBS mutants selected by stepwise PCG exposure (filled circles), and
those selected by stepwise CTX exposure (open circles), respectively, and its CTB'PSGBS mutants selected by stepwise CTB
exposure (open triangles). Values are plotted as mean = SD.
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