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Supplementary Figure S1. Study design and Bioinformatic analysis diagram.
Schematic representation of flowchart used in this paper. Genomes from the previous
multicentric study, genomes from National Reference centres and genomes downloaded from
ENA 29-10-2018 are represented. All figures, supplementary material as well programs and

pipelines used in bioinformatic analysis are also specificity in the diagram.
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Supplementary Figure S2. Geographical distribution of strains subjected to whole

genome sequencing. The map shows the region where strains were isolated. A total of 61

strains from 25 regions in 4 countries were included in this study.
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Supplementary Figure S3. Antibiotic and molecular resistance mechanism. Strains are
grouped by MIC (mg/L) for penicillin, amoxicillin, cefotaxime, erythromycin, tetracycline, and
co-trimoxazole; amino acid changes in the proteins implied in B-lactams resistance (Pbp2X,
PbplA, Pbp2B); the presence of acquired resistance genes and amino acid changes in the DHFR
and DHPS proteins. A bar (-) in DHFR protein represents no amino acid changes compared with
R6 strains. PEN: Penicillin; AMOX: Amoxicillin; CTX: Cefotaxime; ERY: Erythromycin; TET:

Tetracycline; SXT: Co-trimoxazole.
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Supplementary Table S1. Demographic, antibiotic MIC and WGS-derivate metadata.

(a) Underlined and boldface ID indicate previously published strains
(b) SP: Spain, IT; Italy, FR; France, PT; Portugal.

(c) Capsular structures are the ones described in Figure 3

Supplementary Table S2. European Nucleotide Archive available genomes. S.
pneumoniae genomes downloaded on 10-29-2018 belonging to serotype 9V or 11A with ST156,
ST166, ST838 or ST6521.

Supplementary Table S3. Protein Alleles. The table summarizes the Pbp2X, Pbp1A, Pbp2B,
DHFR and DHPS protein sequences of each strain compared to the R6 reference strain.

Polymorphic sites associated with B-lactam resistance are highlighted with blue.

Supplementary Table S4. Amino acid sequence variation in the capsular operon.
Amino acid changes relative to the capsular operon of strain 980/60-9V for serotype 9V strains

and relative to the capsular operon of strain 1813/39-11A for serotype 11A strains.

Supplementary Table S5. Detailed description of the ORFs present in the
recombination regions (core-genome and capsular locus). For each recombinational
region in Figure 3 the putative genes are described. For each ORF, the locus tag of the
genome-like recipient as well the putative protein function is specified. An approximate
coordinates of the close genome 9V-ST156 (4041STDY6836167) are indicated as well the
recombinational fragment size. Capsular locus genes are marked in grey, genes where the
recombination could have occurred are coloured in light-blue. Those sequences which
presented higher identity with the 4041STDY6836167 genome inside the recombinational
regions are marked in yellow. Finally, regions inside recombinant fragment which are not

related with the genome donor or genome recipient are marked in orange.





