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Supplementary Table 1. List of E. faecium genomes included in the analysis

SOURCE
GENOME CATEGORY SOURCE COUNTRY  YEAR ST SUBCLADE ACCESSION
: . Animal
ICIS96 Animal Equus caballus Russia 2014 47 NNSQO1
branches
. Animal
E1630 Other River water Netherlands 1981 69 AHXKO1
branches
E3346 Hospitalized )\ an -Blood  Netherlands 2002 69 Animal AHYAOL
patient branches
. . . Animal
E0679 Animal Pig Belgium 1995 150 AHWMO1
branches
E0680 Animal Pig Germany 1995 151 Al AHWNO1
branches
. . Animal
9930238_2 Animal Pig feces Denmark 1999 133 AITJO1
branches
. . Animal
841V03 Animal Pig feces Denmark 2003 147 AISUO1
branches
E0688 Animal Pig Spain 1995 5 Animal AHWOO1
branches
HF50104 Animal Pig USA 2008 5 Animal AITRO1
branches
E1552 Hospitalized Humanfeces  Netherlands 2002 5 Animal AHWWO1
patient feces branches
1 EFCM_CA_NL | Hospitalized Human feces  Netherlands 2012 6 ALY NXOYO01
patient feces branches
. . Animal
E8SV3 Animal Pig feces Denmark 1995 6 AITMO1
branches
. . Animal
7430166_3 Animal Pig feces Denmark 2002 6 AISTO1
branches
. . Animal
9730219 1 Animal Pig feces Denmark 1997 6 AISY01

branches
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Supplementary table 2. Genomic characteristics of the clades A and B of E. faecium

population.

CLADE A CLADE B

Genome size

Gene content

Pan genome

Core genome

Average number of
virulence genes
Average number of rep
plasmids genes
Average number of
Insertion Sequences (IS)
families

2.833 Mb + 0.16 Mb
2736 = 156 genes
23746 orthogroups
1466 orthogroups

2.908 Mb + 0.19 Mb
2801 + 208 genes
10382 orthogroups
1182 orthogroups

21.6 13.7
3.24 2.16
7.4 4.1



Supplementary table 3. Comparison of the prevalences and frequencies of genetic elements related to antibiotic resistance,
virulence, mobile elements, plasmid families and CRISPR/CAS-system among the genomes from the subgroups in the clade A. Not
applicable (NA) results were obtained when the proportion of the element for both compared groups was zero.

>
S Animal Pvalueofthe o509, 01 fidence Intervals
g branches CRS CRSI difference of of the differences of
] proportions (X? ;
O proportions
(n=73) (n=101) (n=124) test) between
inti Animal — Animal Animal vs Animal vs
Description Element % (n) % (n) % (n) VS Vs
CRS-I CRS-II CRS-I CRS-II
VanA 32,8 (24) 70,2 (71) 65,3 (81) <.001 <.001 [52.6, -22.3] [-47.2,-17.7]
resistance vanD 13 (1) 0 (0) 0 (0) 87 788  [-2.5,5.2] [-2.4,5.1]
Total 34,2 (25) 82,1 (83) 75 (93) <.001 <.001 [62.3,-33.6] [-55.1,-26.4]
aac(6)-aph(2") 6,8 (5) 52,4 (53) 47,5 (59) <.001 <.001 [581,-331] [52.3,-29.1]
ant(6)-la 16,4 (12) 74,2 (75) 71,7 (89) <.001 <.001 [71,-44.6] [68,-42.6]
g Aminoglycosides aph(3)-Ill 12,3 (9) 82,1 (83) 71,7 (89) <.001 <.001 [81.6,-58.1] [-71.5,-47.4]
= resistance aadD, aph(2")-Ib,
2 aph(2")-d, spcor 15 (11) 7,9 (8) 4 (5) 212 013  [-3.8 18.1] [1, 21]
a Sstr
(]
o Total 21,9 (16) 90 (91) 81,4 (101) <.001 <.001 [80.5,-55.9] [72.3,-46.7]
. GyrA mutations 1,3(1) 96 (97) 86,2 (107) <.001 <.001 [-100,-88.8] [-92.6,-77.2]
F'“:ggiglgﬂ'é’:es ParC mutations 2,7(2) 100 (101) 86,2 (107) <.001 <.001 [100,-92.3] [-91.8,-75.3]
Total 2.7(2) 100 (101) 98,3 (122) <.001 <.001 [-100,-92.3] [-100,-90.2]
Ampicillin PBP5-R 9.5 (7) 94 (95) 96,7 (120)  <.001 <.001 [938,-75.1] [-95.7,-78.7]
resistance
Trimethoprim dfrG 4,1 (3) 13,8 (14) 53,2 (66) 06 <.001 [19.1,-0.4] [-60.1,-38.1]

resistance




erm(A) 5,4 (4) 6,9 (7) 3.2 (4) 942 .688 [-9.8, 6.9] [-4.9,9.4]
erm(B) 39,7 (29) 85,1 (86) 83 (103) <.001 <.001 [-59.8,-31] [-57.4,-29.2]
erm(G) 0 (0) 0 (0) 0,8 (1) NA 1 [0, O] [-3.2, 1.6]
erm(T) 1,3 (1) 0,9 (1) 10,4 (13) 1 .034 [-3.3,4.1] [-16.2, -2]
MLSb resistance Inu(B) 9,5(7) 25,7 (26) 4,8 (6) .012 317 [-28.2, -4.1] [-4.1, 13.6]
msr(C) 95,8 (70) 100 (101) 97,5 (121) 142 .812 [-9.8, 1.6] [-8.1, 4.7]
vat(D) 6,8 (5) 0 (0) 0 (0) .027 .013 [-0.1, 13.8] [0, 13.7]
vat(E) 5.4 (4) 0 (0) 0 (0) .061 .034 [-0.9, 11.9] [-0.8, 11.8]
Total 98,6 (72) 100 (101) 100 (124) .87 .788 [-5.2, 2.5] [-5.1, 2.4]
tet(L) 19,1 (14) 34,6 (35) 30,6 (38) .038 A1 [-29.6, -1.3] [-24.7, 1.8]
Tetracyclines tet(M) 46,5 (34) 445 (45) 60,4 (75) 912 .08 [-14.2, 18.2] [-29.3, 1.5]
resistance tet(S) 1,3 (1) 0,9 (1) 3.2 (4 1 74 [-3.3,4.1] [-7,3.3]
Total 50,6 (37) 57,4 (58) 63,7 (79) 467 1 [-22.9, 9.4] [-28.4, 2.3]
cat 9,5(7) 0 (0) 9,6 (12) .005 1 [1.7,17.5] [-8.7, 8.5]
fexA 0 (0) 0 (0) 0,8 (1) NA 1 [0, O] [-3.2, 1.6]
Phlopsa cfrB 0 (0) 0(0) 0,8 (1) NA 1 [0, O] [-3.2, 1.6]
resistance optrA 0 (0) 0 (0) 0,8 (1) NA 1 [0, O] [-3.2, 1.6]
23s mutation 0 (0) 2,9 (3) 2933 37 .304 [-7.5, 1.5] [-7.4, 1]
Total 9,5 (7) 2,9(3) 11,2 (14) 128 .892 [-2.1, 15.3] [-11.5, 8.1]
SrtA 79,4 (58) 87,1 (88) 85,4 (106) .369 229 [-20.2, 4.8] [-18.3, 6.2]
< Fms21 78 (57) 87,1 (88) 89,5 (111) .047 .047 [-21.7, 3.7] [-23.4, 0.6]
° o SrtC4 73,9 (54) 81,1 (82) 70,9 (88) 172 .359 [-21, 6.6] [-10.9, 16.9]
% Pili forming Fms20 75,3 (55) 88,1 (89) 91,12 (113) .004 .007 [-25.7, 0.1] [-28, -3.6]
E clusters EbpA 76,7 (56) 97 (98) 97,58 (121) <.001 <.001 [-31.7,-8.9] [-32,-9.7]
> o0 EbpB 73,9 (54) 97 (98) 97,58 (121) <.001 <.001 [-34.8,-11.3] [-35.1,-12.1]
a EbpC 75,3 (55) 95 (96) 98,38 (122) <.001 <.001 [-31.6,-7.8] [-34.3,-11.8]
SrtC1 83,5 (61) 97 (98) 99,19 (123) <.001 <.001 [-23.8,-3.2] [-25.4, -5.9]




Fms14 68,4 (50) 91 (92) 91,12 (113) <.001 <.001 [-35.8,-9.4] [-35.5, -9.8]
Fmsl7 69,8 (51) 88,1 (89) 87,09 (108) 005  .007  [31.7,-4.8]  [30.4,-4.1]
Fmsl3 91,7 (67) 98 (99) 93,5 (116) 857 358  [-14.3, 1.8] [-10.5, 7]
o Src2 100 (73) 100 (101) 100 (124) NA 1 [0, 0] [0, 0]
P'é'h':(;g‘rg‘g Fmsil 301 (22) 81,1 (82) 95,96 (119) <.001 <.001 [-652,-36.9] [-78,-53.7]
Fms19 27,3 (20) 86,1 (87) 95,96 (119) <.001 <.001 [-72.2,-45.3] [-80.5,-56.7]
Fmsl6 30,1 (22) 87,1 (88) 96,77 (120) <.001 <.001 [70.6,-43.4] [78.7,-54.6]
Snc3 30,1 (22) 87,1 (88) 96,77 (120) <.001 <.001 [70.6,-43.4] [-78.7,-54.6]
Acm 53,4 (39) 100 (101) 99,1 (123) <.001 <.001 [59.2,-34] [-58.4,-33.1]
Scm 21,9 (16) 56,4 (57) 4838 (60) <.001 <.001 [49.2,-19.8] [-40.5,-12.4]
EcbA 4,1 (3) 59,4 (60) 38,7 (48) <.001 <.001 [67.1,-435] [-45.4,-23.8]
Espfm 0 (0) 28,7 (29) 25 (31) <.001 <.001 [387-18.7] [-33.7,-16.3]
LPXTG- SgrA 6,8 (5) 80,1 (81) 66,93 (83) <.001 <.001 [84.2 -62.5] [-71.3,-48.9]
Cg:‘;"t"e'm’;g Fms3 100 (73) 100 (101) 98,4 (122) NA 1 [0, 0] [-1.6, 3.2]
Adhesins Fms6 84,9 (62) 100 (101) 99,2 (123)  <.001 <.001 [245,-57] [-24.4,-5.8]
Fms7 83,6 (61) 96 (97) 95,2 (118) 021 013  [21.3,-0.9] [-21, -1]
Fms12 93,2 (68) 98 (99) 97,6 (121) 408 273 [-10.6,3.6]  [-10.6,2.9]
Fms22 24,7 (18) 0,9 (1) 58,1 (72) <.001 <.001 [13.6,36.5] [-47.2,-18.5]
Fnm 100 (100) 98 (99) 97,5 (121) 625 461 [-1.9, 5.9] [-1.4, 6.2]
g’:’tfgrg;edA SagA 87,6 (64) 98 (99) 94,3 (117) 014 164  [195,-1.2]  [-16.3,3]
Carbohydrate
transport and gut PtsD 5,4 (4) 95 (96) 935(116)  <.001 <.001 [97.5,-81.7] [-95.9,-80.2]
colonization
h?/g%?;gg hylEfm 0 (0) 19,8 (20) 34,6 (43) <.001 <.001 [288,-10.9] [-44.1,-25.2]
N SwpA 100 (100) 100 (101) 100 (124) NA NA [0, 0] [0, 0]
WXL'&?Q?'S”'”Q SwpB 94,5 (69) 97 (98) 98,3 (122) 659 273 [-9.9, 4.9] [-10.6, 2.9]
P SwpC 84,9 (62) 27,7 (28) 91,1 (113) <.001 271 [44, 70.4] [-16.9, 4.5]




pLG1

. rep-Efae287 82,1 (60) 85,1 (86) 84,6 (105) 752 979 [-15.3,9.4]  [-14.4,9.4]
megaplasmid
PRUM repl7 10,9 (8) 79,2 (80) 62,09 (77) <.001 <.001 [-80.1,-56.4] [-63.4,-38.9]
Rolling circle
“eplication repld 6,8 (5) 18,8 (19) 46,77 (58) 041  <.001 [22.7,-1.2] [-51.5,-28.3]
; Rep_3 rep-pCIZ2 6,8 (5) 20,7 (21) 37,9 (47) 019 <.001  [-24.9,-3]  [42.5,-19.6]
2 repll 4,1 (3) 28,7 (29) 20,96 (26)  <.001  .002  [35.7,-13.5] [-26.4,-7.3]
5 repl8 6,8 (5) 28,7 (29) 28,22 (35) <.001 <.001 [33.6,-10.1] [-32.3,-10.5]
£ Inc18 (pRE25) rep2 26 (19) 40,5 (41) 40,3 (50) 066 .06  [-29.6,0.5] [-28.6,0.1]
2 repl 34,2 (25) 0,9 (1) 10,48 (13)  <.001 <.001  [21,45.5] [10.5, 37]
o
BrOﬁgSrtasnge rep7 1,3 (1) 0,9 (1) 4 (5) 1 534 [-3.3,4.1] [-8.1,2.8]
Desg:?eegs'” S rep22 5,4 (4) 15,8 (16) 20,16 (25) .06 009  [-20.4,-0.4] [-24.6,-4.8]
rep-pUB110 8,2 (6) 15,8 (16) 20,16 (25) 206 043  [-18.3,3.1]  [22.5,-1.4]
Rep trans rep-pHTBeta 1,3 (1) 1,9 (2) 14,51 (18) 1 .005 [-5, 3.8] [-21, -5.3]
IS16 IS16 9,5 (7) 95 (96) 99,1 (123) <.001 <.001 [94.6,-76.3] [-97.6,-81.6]
ISefal0, ISEfa8
1S3 e Sentas 75,3 (55) 96 (97) 99,19 (123) <.001 <.001 [-325,-89]  [-35,-12.8]
" 151182 'Selg"Elé ?”d 36,9 (27) 89,1 (90) 91,12 (113) <.001 <.001 [65.9,-38.3] [-67.4,-40.9]
(0]
2 ISEfa4 and
C - -
5 1S200/1S605 gl 24,6 (18) 90 (91) 7419 (92) <.001 <.001 [78.1,-52.8] [-63.2,-35.9]
& 1S19/1S982 ISEfm1 91,7 (67) 80,1 (81) 90,3 (112) 057 .93 [0.4,22.8]  [-7.8,10.7]
IS ISL3 'SElgaElfé ?”d 20,5 (15) 82,1 (83) 82,25(102) <.001 <.001 [-74.7,-48.6] [-74.2,-49.2]
@
2 156 L"i‘gg’i‘;"cc“s ISS1 71,2 (52) 83,1 (84) 53,2 (66) .09 019  [-25.8,1.9]  [3.3,32.7]
1S6 Las";ite’ac'”us ISSIW 78 (57) 29,7 (30) 37,09 (46)  <.001 <.001 [34.2,62.6] [27.2,54.8]
15256 ISEfal3and 46 7 56 30,6 (31) 435(54)  <.001 <.001 [316,604]  [19,47.3]

ISEfm2




1S256

Lactococcus ISLgar5 26 (19) 6,9 (7) 44,3 (55) .001 015 [6.7,31.5] [-32.7,-3.9]
garvieae
IS5 ISKpn26 0 (0) 0,9 (1) 0 (0) 1 NA [-3.9,1.9] [0, 0]
CRISPR 38,3 (28) 23,7 (24) 30,6 (38) .048 .056 [-0.5,29.7] [-7.2,22.6]
Cas-system 0 (0) 0 (0) 1,6 (2) 1 NA [0, 0] [-4.9, 1.7]




PBPS amino acid positions

RRR §4488348 EEEEEEEEE R R R R R R R R R R R R R R R R R A R A R R R R R AR R R R R R R R R R R R R R R R Y FEEEEEE538833¢888
Previously described by Pietta et al. AAC. 2014, X X X X X X X X X X X X X
Used in prediction model X X X X X X X X X X X X X X X X X X X
AMP Accession
Com15 0,25 /ACBD01000014.1 DQPGYAAGDTPN GNKTAKTDSDEDANPEQFMADDPWYQV -SQAM VaNsEK K PNETPY
e0120 | o5 AHWI01000003.1
EnGen0048 | 0,5 AHYE01000001.1 N
ucr2e7 | 05 ASAMO1000001.1 S
E980 1 AABQA01000020.1
1330 | 1 | ACHLO1000102.1, ACHLO1000101.1, EEI60277
E1185 1 AHWS01000017.1
E0164 1 AHWJ01000010.1
E1627 1 /AHXJ01000003.1
uc10237 | 1 AWWP01000001.1
E1573 1 AHWX01000001.1 .
uer: 2 AWWMO01000001.1 e . .le
1141733 2 /ACAZ01000019.1 e e
vz | 2 AWWO001000001.1
E0680 4 AHWN01000006.1
E0045 4 AHWHO1000023.1
E1552 8 AHWWO01000007.1
e613 | <8 AHXE01000011.1
E1861 <8 AHXP01000002.1
£2620 | <8 AHXW01000008.1
BM4107 <8 AF364092.1 e R
E1604 <8 AHXD01000013.1 LN B .
E3548 <8 /AHYB01000002.1 e P R
D63r <8 X84860.1 CH .
1231501 <8 /ACAY01000033.1 .o
E1007 <8 AHWP01000007.1
3083 | <8 AHXZ01000002.1
E1590 <8 AAHXC01000004.1
12 | <8 ACBC01000012.1
VAN327 <8 /ASEC01000004.1
VAN33S | <8 AlUZ01000021.1
E1574 <8 /AHWY01000003.1
e071 | <8 AHXT01000013.1 R
D366 <8 X84859.1 R .
£1039 | <8 AC0501000009.1 R
E1634 <8 AHXL01000003.1
savo3 | <8 AISU01000016.1
E0679 <8 AHWMO01000004.1
£1575 | <8 AHWZ201000016.1
£1620 | <8 AHXFO1000060.1
HFS0104 | <8 AITR01000020.1
HF50105 <8 AITS01000013.1
HFS0106 | <8 AITT01000026.1
HF50203 <8 AITU01000017.1
HFS0215 | <8 AITW01000030.1
VAN219 <8 AlUW01000023.1
VAN222 | <8 AIUX01000013.1
VAN476 <8 /ASEB01000017.1
58 | <8 AHWT01000005.1
E0269 <8 /AHWK01000016.1, AHWK0100001.1 . .
E1630 | <8 AHXK01000019.1 N B
E1622 <8 /AHXG01000003.1 .
Ew071 | s8 ABQI01000087.1
E1050 <8 /AHWQ01000005.1
£1576 | <8 AHXA01000008.1
E1578 <8 /AHXB01000009.1
£1623 | <8 AHXH01000005.1
VAN342 <8 AIVA01000020.1 .
VAN332 | <8 AIUY01000015.1 . I .
'VAN345 <8 AIVB01000020.1 B . .
E E] AHW001000001.1 .H . o
NRRLB_2354| <8 CP004063. .o
£2369 | >16 AHYH01000012.1
Aus0085 216 NC_021994.1
2560 | >16 AHYI01000006.1
uo317 216 ABSW01000111.1 .
p3as | 216 AF362954.1 H
SN194 216 IN208886.1 B PP
seo7f1 | 216 Kc479676.1 .l .
164306 216 IN208882.1 R
H196 | >16 Kc479673.1
HM1074 216 /AIUA01000011.1
636 | 216 ABRY01000062.1
HM1072 216 ITYO1( ..
HM1073 | 216 AITZ01000019.1
9439 216 X92687.1
EM1 | 216 X84861.1 R
GEH323.3 | 216 KC479674.1 LH L
216 IN208883.1 L
GEE4_1 216 IN208889.1 . .
GEE49 1 [ 216 IN208884.1 I .
SN449 216 IN208887.1 . .
Aus0004 [ 216 NC 0170221 L
E1731 216 AAHX001000011.1
2883 | 216 AHXX01000007.1
E4389 216 /AHYJ01000006.1, AHYJ01000005.1
£1203 | 216 AHWUO1000013.1
E1644 216 /AHYG01000012.1
GESN71 1 | 216 IN208885.1
HPH6 216 KC479675.1
€033 | 216 AHWL01000001.1
E1162 216 ABQJ01000017.1
GE70411 2 | 216 IN208888.1
HM1071 216 AITX01000027.1
TX0133a01 | 216 AECI01000122.1




TX0133a04

AEBC01000061.1

ACBA01000014.1
(GG688547.1, ACBB01000047.1
AHWRO01000016.1
AEOU01000130.1

C 017960.1
AECI01000046.1
AECH01000021.1
AHXQ01000004.1

AMAQOL

AMATOL
MTRY00000000
MTRW00000000
MJFW00000000
MJFX00000000
MIFJ

MJFC00000000
MIFD00000000
MIFE00000000

MIFFO0000000
MTRX00000000

AEBG01000194.1
AMASO1

AMAROL
AMBL01000029.1, AMBLO1000072.1

MIFY00000000
AMBBOL

AMAXO1
MTRT00000000

MIFS00000000
MJFU00000000
Bhavarth
MJFPO0000000

AMAZ01000004.1
MTRV00000000
MTRU00000000
MJEY00000000
MJEZ00000000
MIFAO0000000

AMAWOL




AMAVO1
AMAUOL

MJFBO0000000
MIFG00000000

Bhavarth
JH810542.1, AMAPO1000100.1
AMANOL
JH808980.1, AMAMO01000021.1
JHB08239.1, AMAK01000017.1
JH808025.1, AMAJ01000023.1
AMAI01000028.1
AMAH01000068.1
AMAG01000075.1

AMAF01000040.1
JHB06868.1, AMADO1000018.1

JH813945.1, AMBK01000250.1
AMBI01000132.1
AMBDO1
AMBC01000119.1
MIFT00000000
Bhavarth
AMA001000169.1
JHB08818.1, AMALO1000087.1
JH813696.1, AMBA01000202.1
MJEX00000000

JH809465.1, AMBNO01000040.1
AMAE01000246.1
AMBJ01000257.1
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Supplementary Figure 1. (A) Prevalence of genetic elements associated with resistance against different groups of antibiotics in each of the clades. Ampicillin resistance was predicted based on a random forest model
using the sequences of the PBP5 protein of susceptible and resistant isolates. (B) Prevalence of putative virulence determinants in each of the clades. (C) Prevalence of mobile genetic elements in each of the clades
including isolates harboring the CRISPR cas-system, plasmid rep families and insertion sequences.

¥ p-value < 0.05

xp-value < 0.001
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Supplemental Figure 2. Comparison of maximum clade credibility trees including (A) and excluding recombinant regions (B). Both trees show the subclade/branches related to animal (orange background) and clinical sources (red background). (C) Box and whiskers plot of the amount of recombination in the genomes ing to different branches in the clade A,

based on the recombination regions defined by ClonalFrame. Colored dots represent outliers within each group.
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Supplementary Figure 3. Maximum likelihood cladogram of the non recombinant regions of the clade A. Numbers on branches represent the bootstrap
support for each branch from 1000 resamplings.
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Supplementary figure 4. Tanglegram of phylogenetic reconstructions of Clade A genomes. Tree on the left
side is based on non-recombinant regions. Tree on the right side was constructed based on MLST loci. Colored
lines in the middle connect the branches from the same genome in the two trees.
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Supplementary Figure 5. Maximum clade credibility tree of the molecular clock analysis of clade A genomes. Each blue ring
represents 250 years across branch lengths. Boxes pointing at the splits between major subclades indicate the estimated divergence
time between them and their corresponding 95% high probability density intervals (HPDI).
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Supplementary Figure 6. Maximum clade credibility tree of the molecular clock

of 50 genomes from Clade A (previously described by Lebreton et, al. MBio. 2013).
Each blue line represents 250 years across branch lengths. Box pointing the most
recent common ancestor for clinical associated isolates and their corresponding 95%
high probability density intervals (HPDI). Numbers on the branches shows their
posterior probabilities accordingly the Bayesian analysis.



