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Supplementary Fig. 1: Temporal and geographic distribution of the E. faecalis collection.
Total of 2,027 E. faecalis isolates were used in the study, representing collections from
University Medical Center Utrecht, The Netherlands (n = 535; blue), European Network for
Antibiotic Resistance and Epidemiology (ENARE) at the University Medical Center Utrecht,
The Netherlands (n = 78; light blue), University Hospital Ramon y Cajal, Spain (n = 503;
orange), University of Porto, Portugal (n = 671; purple), and University of La Rioja, Spain (n =
240; red). a, Number of isolates per isolation years and isolate collections. b, Geographic
distribution of isolates, created by using Microreact®. Source data are provided as a Source

Data file.
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Supplementary Fig. 2: Network analysis of the E. faecium accessory genomes, as defined
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coded according to their isolation sources as indicated in the legend: hospitalised patient
(red), non-hospitalised person (light blue), and others (grey). Components of less than five
isolates were filtered out, and the resulting network was visualised using Cytoscape®. Source

data are provided as a Source Data file.
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Supplementary Fig. 3: Accessory gene frequency distributions present no significant
differences between different host types, indicating generalist nature for E. faecalis. a,
Pangenome gene frequency histogram for the whole collection of 2,027 E. faecalis isolates.
b, Accessory gene frequency distribution for the whole collection, with gene frequencies of
1-99 %. ¢, Empirical cumulative distribution functions (CDFs) of 1-99% gene frequencies for
major E. faecalis host types as indicated by colour coding: environment (green), farm animal
(pink), hospitalised patient (red), non-hospitalised person (light blue), and wild bird (dark
blue). There were no significant differences between empirical CDFs of hospital-associated
(HA) isolates and other host types (P > 0.20; one-sided permutation tests with the maximum

difference of each pair of empirical CDFs as the test statistic).
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Supplementary Fig. 4: Accessory gene frequency distributions indicate adaptation of

E. faecium isolates of hospital origin. a, Pangenome gene frequency histogram for the
1,602 E. faecium isolates®. b, Accessory gene frequency distribution, with gene frequencies
of 1-99 %. ¢, Empirical cumulative distribution functions (CDFs) of 1-99% gene frequencies
for E. faecium host types as indicated by colour coding: hospitalised patient (red), non-
hospitalised person (light blue), and others (grey). Empirical CDF for hospital-associated (HA)
E. faecium isolates differed significantly from those of non-hospital origins (P < 0.05; one-
sided permutation tests with the maximum difference of each pair of empirical CDFs as the

test statistic).
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102  Supplementary Fig. 5: Comparisons of hybrid assembly chromosomes show mainly stable
103 chromosome sizes (Mbp) across different host types in E. faecalis, reflecting the generalist
104 lifestyle. Boxplots show the median values of chromosome lengths from isolates colour-

105 coded as per their isolation source: hospitalised patient (red; n = 967), wild bird (dark blue; n
106  =136), non-hospitalised person (light blue; n = 391), old human isolates (black; n = 28),

107  environment (green; n =156), farm animals (pink; n = 130), and others (grey; n = 219). First
108 and third quartiles are shown and whiskers extending at most to the value of 1.5*inter-

109  quartile range from the hinge. Individual dots depict single outliers, and the dashed line

110 indicates mean chromosome length across all sources. *, P=1.7 x 10%; **, P=1.0 x 107, as
111  compared to the mean chromosome size of hospitalised patient isolates; Tukey’s HSD,

112 accounting for multiple comparison. Source data are provided as a Source Data file.
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(HA) clusters show no increase over the years of isolation, while a slight intermittently
increasing trend is seen in the predicted plasmid content (yellow-green) sizes (bp).
Predictions were derived from mlplasmids®. Bar plots represent mean genome sizes (bp),
and each node represents a single isolate, coded by colour as indicated in the legend:
environment (pink), farm animal (green), hospitalised patient (red), non-hospitalised person
(dark blue), others (yellow), and wild bird (light blue). Years are shown in intervals of five

years.



125

126

127

128

129

130

131

132

133

134

135

136

137

138

139

Poppunk cluster
@:
-
0
5
@
017
20
21
42
O s3
O s6
101
O 133
® 137
® 138
No. of plasmids
181

2

O

3
4

[m]

Supplementary Fig. 7: Alignment-free k-mer based clustering® of 23 old isolates shows

largely diverse genomic background. Nodes are labelled by colour, as indicated in the

legend, according to their cluster defined by Population Partitioning Using Nucleotide K-

mers (PopPUNK)’. The number of plasmids for each strain is coded in the dendrogram by

colour as indicated in the legend: 1 (turquoise), 2 (yellow), 3 (purple), and 4 (red).
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Supplementary Fig. 9: One of the old E. faecalis plasmids from 1962 shows identical
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yellow.

11



170

171

172

173

174

175

176

177

178

179

180

181

182

183

184

1
o

Tree PopPUNK 6 l | Isolation source l | Tree PopPUNK 11 | | Isolation source ]
g (I
e —
- —
— ‘E Source
|
I Hospitalised patient
— Wild bird
E |
E — |
— sl —« 23
0 100 200 0 50 100 150 200

Supplementary Fig. 10: Hospital- and wild bird-associated clusters depict links between
the isolation sources within phylogenetic construction. An example of a hospital-associated
(HA) Population Partitioning Using Nucleotide K-mers (PopPUNK; PP) cluster PP6 (n = 97)
(a) and cluster PP11 (n = 36) (b), including isolates of both clinical (red) and wild bird (dark
blue) origin, aligned with a maximum-likelihood (ML) cluster phylogeny. Source data are

provided as a Source Data file.

12



185

186

13



187

188

189

190

191

192

193

194

c 01T D OO O D A Y [ \
3 2 [ gl \ Il H!l LD R Ig:l T T )

&
~

581,31k

o k.

d 01 OO O T A N [

H g M1 é \ (I IIHIISI]I\AHIIIII L Ig‘\ (NN

&
~

581.31

—r s T A
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Population Partitioning Using Nucleotide K-mers (PopPUNK)’ clusters (PP). a, PP2 (n =
193). b, PP6 (n =97). ¢, PP7 (n = 62).d, PP18 (n = 32). Alignments on the hybrid assembly of
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phylogeny are depicted by using Phandango'®: red colouring indicates ancestral blocks
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219  Supplementary Fig. 12: Recombination predictions by using Genealogies Unbiased By

220 recomBinations In Nucleotide Sequences (Gubbins)®, for hospital-associated (HA)

221  Population Partitioning Using Nucleotide K-mers (PopPUNK)’ clusters (PP). a, PP2 (n =
222 193). b, PP6 (n=97).c, PP7 (n=62).d, PP18 (n = 32). Alignments on E. faecalis V583.

223  Recombination blocks across maximume-likelihood (ML) cluster phylogeny are depicted by

224  using Phandango®?: red colouring indicates ancestral blocks (occurring at a non-terminal
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the Genealogies Unbiased By recomBinations In Nucleotide Sequences (Gubbins)®
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E07132 (b). White blocks indicate absence of genes.
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Supplementary Fig. 14: MAUVE? analysis on genome comparison of hospital-associated
(HA) PP18 isolates. Coloured blocks indicating genomic rearrangements, and blue arrows
indicating recombination peaks as determined by Genealogies Unbiased By recomBinations

In Nucleotide Sequences (Gubbins)®.
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Identification By Assembly (ARIBA)*? against VirulenceFinder 2.0 database'3, is alighed with

the species-wide reference mapping-based maximum likelihood (ML) phylogeny and

depicted by using Phandango?®.
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Supplementary Table 1. Analysing temporal signal and dating of hospital-associated (HA) Population Partitioning Using Nucleotide K-mers (PopPUNK) v.1.2.27 clusters by

using TempEst v.1.5.3%, Least-squares dating (LSD) v.0.3beta'®, and Bayesian Evolutionary Analysis by Sampling Trees (BEAST2) v.2.5.016%8,

HA TempEst LSD BEAST?2?

PopPUNK  tMRCA® Slope  Correlation R? tMRCAP Rate® Constant tree Exponential tree

cluster (rate)*  coefficient tMRCA® 95% HPD®  clockRate® tMRCAP 95% HPDY  clockRate®
interval interval

PP2 1868 2.9391 0.5432 0.2950 1804 1.147 1846 1823-1866 5.719E-4 1844 1822-1865 5.635E-4

PP6 1987 9.4223 0.8512 0.7245 1965 4.200 1967 1961-1973 1.975E-3 1967 1961-1973 1.967E-3

PP7f 1928 5.2709 0.5887 0.3466 - - - - - - - -

PP18 1959 5.1903 0.9385 0.8808 1917 2.645 1917 1891-1941 2.847E-3 1921 1896-1943  2.948E-3

PP208 1637 1.1303 0.4487 0.2014 1542 0.958 NA NA NA NA NA NA

? Three replicate BEAST2 runs combined by using LogCombiner v.2.5.1.
b tMRCA, the most recent common ancestor.

¢Rate (TempEst, LSD), estimate of the rate of evolution in substitutions per site per year.

4HPD, highest posterior density.
€ clockRate (BEAST2), rate of evolution averaged over the whole tree and all sites.

fPP7, TempEst on a subcluster of 55 isolates; LSD and BEAST2 on PP7 failed.
8PP20 excluded from BEAST2 dating analyses due to poor temporal signal.
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