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Supplementary Fig. 1 | Molecular networking analysis of LC-MS data from T. erinacei culture broth. Nodes within the network 
are represented as pie charts to visualize spectral count differences for each molecule between a pure standard of penicillin G (blue) 
and T. erinacei culture broth (green). The connected nodes corresponding to penicillin G and KPN are highlighted.
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Supplementary Fig. 2 | Phylogenetic tree of the type XI SCCmec element from 991 mecC-MRSA CC130, CC425, and CC1943 isolates. The undated ClonalFrameML phylogeny was estimated for 350 
high-quality core SNPs. The scale bar represents the number of nucleotide substitutions per site. The evolution of the type XI SCCmec elements could be traced back to seven nodes that were connected to each 
other on a long backbone (black branches). Each of the backbone nodes and its orthologous descendants received the same letter designation to reflect their genetic relationship (A to G). Tips are illustrated by filled 
circles coloured to indicate the type XI SCCmec variant. Manual mapping of the tips onto the CC130, CC425, and CC1943 phylogenies, and vice versa, enabled us to assign the mecC-MRSA isolates to 16 
monophyletic lineages harbouring orthologous type XI SCCmec elements (Supplementary Figs. 3-5).
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Supplementary Fig. 3 | Phylogenetic tree of 853 S. aureus CC130 isolates. The undated ClonalFrameML phylogeny was built from a core-genome SNP alignment (34,117 SNPs). The tree was rooted at the most recent common ancestor (MRCA) of S. aureus CC130 (see Methods). The scale bar 
represents the number of nucleotide substitutions per site. Manual mapping of the type XI SCCmec variants (Supplementary Fig. 2) onto the phylogeny enabled us to assign the 786 mecC-MRSA CC130 isolates to ten monophyletic lineages harbouring orthologous type XI SCCmec elements (CC130:A1 
through CC130:A10). The CC130:A10 isolates forming a distinct sublineage (CC130:A10.1) are also displayed (see Results and Figs. 3 and 4). The MRCA of each lineage are illustrated by filled circles coloured to indicate the type XI SCCmec variant. Presence and absence of antibiotic resistance 
genes (ARGs) and mobile genetic elements (MGEs) encoding human- and ruminant-specific immune modulators involved in host switching events are shown as black and white boxes, respectively.
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Supplementary Fig. 4 | Phylogenetic tree of 144 S. aureus CC425 isolates. The undated ClonalFrameML phylogeny was built from a core-genome SNP alignment (14,472 SNPs). The tree was rooted at the most recent common ancestor (MRCA) of S. aureus CC425 (see 
Methods). The scale bar represents the number of nucleotide substitutions per site. Manual mapping of the type XI SCCmec variants (Supplementary Fig. 2) onto the phylogeny enabled us to assign the 76 mecC-MRSA CC425 isolates to three monophyletic lineages harbouring 
orthologous type XI SCCmec elements (CC425:B1 through CC425:B3). The CC425:B3 isolates forming a distinct sublineage (CC425:B3.1) are also displayed (see Results and Figs. 3 and 4). The MRCA of each lineage are illustrated by filled circles coloured to indicate the type XI 
SCCmec variant. Presence and absence of antibiotic resistance genes (ARGs) and mobile genetic elements (MGEs) encoding human- and ruminant-specific immune modulators involved in host switching events are shown as black and white boxes, respectively.
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Supplementary Fig. 5 | Phylogenetic tree of 130 S. aureus CC1943 isolates. The undated ClonalFrameML phylogeny was built from a core-genome SNP alignment (7,234 SNPs). The tree was rooted at the most recent common ancestor (MRCA) of S. aureus 
CC1943 (see Methods). The scale bar represents the number of nucleotide substitutions per site. Manual mapping of the type XI SCCmec variants (Supplementary Fig. 2) onto the phylogeny enabled us to assign the 129 mecC-MRSA CC1943 isolates to three 
monophyletic lineages harbouring orthologous type XI SCCmec elements (CC1943:C1 through CC1943:C3). The MRCA of each lineage are illustrated by filled circles coloured to indicate the type XI SCCmec variant. Presence and absence of antibiotic resistance 
genes (ARGs) and mobile genetic elements (MGEs) encoding human- and ruminant-specific immune modulators involved in host switching events are shown as black and white boxes, respectively.
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Supplementary Fig. 6 | BactDating genealogy of 853 S. aureus CC130 isolates. The genealogy was built from the 
recombination-corrected ClonalFrameML tree (Supplementary Fig. 3). Blue and red bars show the 95% confidence intervals for 
ancestral dates and unknown sampling dates, respectively.



Supplementary Fig. 7 | treedater genealogy of 853 S. aureus CC130 isolates. The genealogy was built 
from the recombination-corrected ClonalFrameML tree (Supplementary Fig. 3).
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Supplementary Fig. 8 | BactDating genealogy of 144 S. aureus CC425 isolates. The genealogy was built from the 
recombination-corrected ClonalFrameML tree (Supplementary Fig. 4). Blue and red bars show the 95% confidence intervals for 
ancestral dates and unknown sampling dates, respectively.



ZTA09−03698−9HST

ZTA12−02838HSTA
ZTA12−02838HSTB

HT20040443

Sa12598
Sa12939

ZTA11−00058−9−HSA
ZTA10−02421−9−HSA
ZTA11−00076−9−HSA

DICM09−01364−8−HSA
ZTA11−00256−9−HSA

HT20030305
1366

WB−MSSA−1−MRSA
WB−MSSA−9−MRSA

55−118−048
004−0004−22k
004−0004−23k

BA06−02038
GKP136−58

ST20110579

ZTA09−03580−8−HSA
DICM09−00281−9−HSA

02−4228−J
H114440275

H102840444
m−34−122

C02−937
Reference
LGA254

47−156
m−32−4
41−56
42−117
48−122

31−78
m−31−79
HPS−Ta222
H114840491
41−50
48−161

m−31−77
MPS−6T
MPS−6H

48−59
m−40−71
GKP138−71
42−75
42−51
m−40−25
m−40−36
42−72
GKP138−36
m−33−6
44−134
m−37−19
m−37−59
NH3B−319

41−76
48−288

m−37−66
47−309

H112000120
H113700068

EF65b
MPS−15AL

H110820267
H110820268

m−29−22
m−29−24
45−193

STF−20−14
STF−19−1
STF19−1
STF−19−8

GKP138−2
GKP138−12
GKP138−4

STF−40−14
STF−30−10
STF−26−4
STF−20−4

GKP138−78
STF−35−12
STF−35−1

GKP138−13
GKP138−31
GKP138−33
GKP138−28
GKP138−52
m−34−121

55−121−364
55−121−367
55−121−363

41−23
NH2B−07

PI−41−95
m−27−28
OH15E

55−121−279
55−121−280
55−121−281

CBLA14
SA179

H091100226
H114500110

H093880936
10−4445−J

47−298
MPS−13x
47−116

10−7550−D
M4A

GKP136−62
m−30−43
GKP136−52
GKP136−4

M1790−98−1
61908

WB−MSSA−67−MRSA
ZTA10−02660−9−HSA

ZTA09−03668−9−HSA
ZTA10−00056−9−HSA
ZTA10−00055−9−HSA

ZTA09−03909−9−HSA
ZTA11−00088−9−HSA
ZTA10−02514−9−HSA

ZTA10−00159−9−HSA
ZTA11−00249−9−HSA
ZTA11−00166−9−HAS

ZTA10−00124−9−HSA
ZTA10−02732−9−HSA

ZTA10−00129−9−HSA
ZTA10−00133−9−HSA
ZTA10−00130−9−HSA
ZTA10−00131−9−HSA

ZTA11−00170−9−HSA
ZTA10−02740−9−HSA
ZTA10−02731−9−HSA
ZTA10−02741−8−HSA
ZTA10−02738−9−HSA

ZTA13−00933−60−SA
ZTA13−00933−98−SA
ZTA13−00933−98−ST

1920 1940 1960 1980 2000 2020

Supplementary Fig. 9 | treedater genealogy of 144 S. aureus CC425 isolates. The genealogy was built from the 
recombination-corrected ClonalFrameML tree (Supplementary Fig. 4).
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Supplementary Fig. 10 | BactDating genealogy of 130 S. aureus CC1943 isolates. The genealogy was built from the 
recombination-corrected ClonalFrameML tree (Supplementary Fig. 5). Blue and red bars show the 95% confidence intervals 
for ancestral dates and unknown sampling dates, respectively.
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Supplementary Fig. 11 | treedater genealogy of 130 S. aureus CC1943 isolates. The genealogy was built from the 
recombination-corrected ClonalFrameML tree (Supplementary Fig. 5).
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