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Figure S1. Location of the six Spanish hospitals that took part in this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

HSJ, Hospital San Jorge; HUG, Hospital Universitario de Getafe; HSP, Hospital San Pedro; HVC, Hospital Verge de la Cinta; HLB, Hospital Lozano Blesa; HRV, Hospital Royo 

Villanova. 



 

 

Table S1. Primer pairs used for the molecular typing, and the detection of antimicrobial resistance and virulence genes. 

Target gene Primer Sequence (5’-3’) Amplicon size (bp) Reference 

Multilocus sequence typing E. faecium 

adk 
F: TATGAACCTCATTTTAATGGG 

437 

[1] 

R: GTTGACTGCCAAACGATTTT 

atpA 
F: TTCAAATGGCTCATACGG 

556 
R: AGTTCACGATAAGCAACAGC 

ddl 
F: GAGACATTGAATATGCCTTAT 

465 
R: AAAAAGAAATCGCACCG 

gdh 
F: GGCGCACTAAAAGATATGGT 

530 
R: CCAAGATTGGGCAACTTCGTCCCA 

pstS 
F: TTGAGCCAAGTCGAAGCTGGA 

583 
R: CGTGATCACGTTCTACTTCC 

gyd 
F: CAAACTGCTTAGCTCCAAGGC 

395 
R: CATTTCGTTGTCATACCAAGC 

purK 
F: GCAGATTGGCACATTGAAAGT 

492 
R:TACATAAATCCCGCCTGTTTY 

Multilocus sequence typing E. faecalis 

aroE 
F: TGGAAAACTTTACGGAGACAGC 

459 

[2] 

R: GTCCTGTCCATTGTTCAAAAGC 

gki 
F: GATTTTGTGGGAATTGGTATGG 

438 
R: ACCATTAAAGCAAAATGATCGC 

pstS 
F: CGGAACAGGACTTTCGC 

583 
R: ATTTACATCACGTTCTACTTGC 



 

 

xpt 
F: AAAATGATGGCCGTGTATTAGG 

456 
R: AACGTCACCGTTCCTTCACTTA 

yqil 
F: CAGCTTAAGTCAAGTAAGTGCCG 

436 
R: GAATATCCCTTCTGCTTGTGCT 

gdh 
F: GGCGCACTAAAAGATATGGT 

530 
R: CCAAGATTGGGCAACTTCGTCCCA 

gyd 
F: CAAACTGCTTAGCTCCAAGGC 

395 
R: CATTTCGTTGTCATACCAAGC 

 

Resistance genes 

optrA 
F: AGGTGGTCAGCGAACTAA 

1395 [3] 
R: ATCAACTGTTCCCATTCA 

poxtA 
F: TCAATGCAGAGCAGGAAGCA 

791 [4] 
R: GGTGGATTTACCGACACCGT 

cfr 
F: TGAAGTATAAAGCAGGTTGGGAGTCA 

746 [5] 
R: ACCATATAATTGACCACAAGCAGC 

cfr(B) 
F: TGAGCATATACGAGTAACCTCAAGA 

293 [6] 
R: CGCAAGCAGCGTCTATATCA 

cfr(D) 
F: AGAAGTCGCAACAAGTGAGGA 

595 This study1 
R: GCAACTGCATGAGTCAAAGAA 

fexA 
F: GTACTTGTAGGTGCAATTACGGCTGA 

1272 [7] 
R: CGCATCTGAGTAGGACATAGCGTC 

fexB 
F: TTCCCACTATTGGTGAAAGGAT 

816 [8] 
R: GCAATTCCCTTTTATGGACGTT 



 

 

catpC194 
F: CGACTTTTAGTATAACCACAGA 

570 

[9] 

R: GCCAGTCATTAGGCCTAT 

catpC221 
F: ATTTATGCAATTATGGAAGTTG 

434 
R: TGAAGCATGGTAACCATCAC 

catpC223 
F: GAATCAAATGCTAGTTTTAACTC 

283 
R: ACATGGTAACCATCACATAC 

catA 
F: GGATATGAAATTTATCCCTC 

505 [10] 
R: CAATCATCTACCCTATGAAT 

erm(A) 
F: TCTAAAAAGCATGTAAAAGAA 

645 

[11] 

R: CTTCGATAGTTTATTAATATTAG 

erm(B) 
F: GAAAAGTACTCAACCAAATA 

639 
R: AGTAACGGTACTTAAATTGTTTA 

erm(C) 
F: TCAAAACATAATATAGATAAA 

642 
R: GCAAATATTGTTTAAATCGTCAAT 

msr(C) 
F: CTAGATGGGTTGTTGGCTCGT 

361 [12] 
R: AGCTTTGGCAACCAGCTAGAA 

lnu(B) 
F: CCTACCTATTGTTTGTGGAA 

944 [13] 
R: ATAACGTTACTCTCCTATTC 

lsa(B) 
F: TGCCGAAGCCATGTACCGTCC 

396 [14] 
R: CGGTTAGACCAACCAGCCGAACG 

lsa(E) 
F: CGGCTATAGAACCGTTTGTTTT 

1819 [15] 
R: AGTTATTGTGGCAACTCAAAATC 

aac(6')-Ii 
F: GCGGTAGCAGCGGTAGACCAAG 

323 [16] 
R: GCATTTGGTAAGACACCTACG 



 

 

aac(6')-Ie-aph(2'')-Ia 
F: CCAAGAGCAATAAGGGCATA 

220 

[17] 
R: CACTATCATAACCACTACCG 

aph(3')-III 
F: GCCGATGTGGATTGCGAAAA 

282 
R: GCTTGATCCCCAGTAAGTCA 

ant(6)-Ia 
F: ACTGGCTTAATCAATTTGGG 

597 [18] 
R: GCCTTTCCGCCACCTCACCG 

str 
F: TATTGCTCTCGAGGGTTC 

646 [9] 
R: CTTTCTATATCCATTCATCTC 

ant(4')-Ia 
F: GCAAGGACCGACAACATTTC 

165 [17] 
R: TGGCACAGATGGTCATAACC 

tet(K) 
F: TTAGGTGAAGGGTTAGGTCC 

697 

[10] 

R: GCAAACTCATTCCAGAAGCA 

tet(L) 
F: CATTTGGTCTTATTGGATCG 

456 
R: ATTACACTTCCGATTTCGG 

tet(M) 
F: GTTAAATAGTGTTCTTGGAG 

576 
R: CTAAGATATGGCTCTAACAA 

tet(O) 
F: ACGGARAGTTTATTGTATACC 

171 [19] 
R: TGGCGTATCTATAATGTTGAC 

dfrA 
F: CCTTGGCACTTACCAAATG 

374 

[9] 
R: CTGAAGATTCGACTTCCC 

dfrD 
F: TTCTTTAATTGTTGCGATGG 

582 
R: TTAACGAATTCTCTCATATATATG 

dfrG 
F: TCGGAAGAGCCTTACCTGACAGAA 

323 [14] 
R: CCCTTTTTGGGCAAATACCTCATTCCA 



 

 

dfrK 
F: GAGAATCCCAGAGGATTGGG 

423 
R: CAAGAAGCTTTTCGCTCATAAA 

Mutations 

23S ARN 
F: GCGGTCGCCTCCTAAAAG 

420 [20] 
R: ATCCCGGTCCTCTCGTACT 

rplC (L3) 
F: ATGACCAAAGGAATCTTAGGG 

618 

[21] 
R: CACAGCTGATTTGATWGTGATT 

rplD (L4) 
F: GCCGAATGTAGCATTATTCAA 

617 
R: CAAGCACCTCCTCAATTTGAGT 

rplV (L22) (E. faecium) 
F: GGACATGCTGCTGACGATA 

486 

[6] 
R: ACCATTTAGCATCCCAGTCG 

rplV (L22) (E. faecalis) 
F: GCCACGTTGCTGACGATAA 

476 
R: ACCCACTGATTGTCCCTCCT 

gyrA 
F: CGGGATGAACGAATTGGGTGTGA 

240 

[22] 
R: AATTTTACTCATACGTGCTTCGG 

parC 
F: TTCCCGTGCATTTCGATCAGTACTTC 

151 
R: CGTATGACAAAGGATTCGGTAAATC 

pbp5 

F : CGGGATCTCACAAGAAGAT 
861 [23] 

R : TTATTGATAATTTTGGTT 

F : AAAAATCGAACAGGCGCTTA 
1140 [24] 

R : TTGTGAGATCCCGTTTGTCA 

Genetic environment of the optrA gene 

optrA-fexA 
F: TTAGTTCGCTGACCACCT 

1348 This study2 
R: GACGCTATGTCCTACTCAGATGCG 



 

 

Virulence factors 

esp 
F: TTGCTAATGCTAGTCCACGACC 

933 [25] 
R: GCGTCAACACTTGCATTGCCGAA 

hyl 
F: GAGTAGAGGAATATCTTAGC 

661 [26] 
R: AGGCTCCAATTCTGT 

ace 
F: GGAATGACCGAGAACGATGGC 

616 [27] 
R: GCTTGATGTTGGCCTGCTTCCG 

agg 
F: AAGAAAAAGAAGTAGACCAAC 

1553 

[25] 
R: AAACGGCAAGACAAGTAAATA 

gelE 
F: AGTTCATGTCTATTTTCTTCAC 

402 
R: CTTCATTATTTACACGTTTG 

 
1The cfr(D) PCR was performed using the following conditions: 94◦C for 7 min, followed by 30 cycles of 1 min at 94◦C, 1 min at 60◦C, and 1 min at 72◦C, with a 

final extension at 72◦C for 10 min. 
2The optrA-fexA PCR was performed using the following conditions: 94◦C for 7 min, followed by 30 cycles of 1 min at 94◦C, 1 min at 60◦C, and 2 min at 72◦C, 

with a final extension at 72◦C for 10 min. 

 

 
 
 
 
 
 
 
 
 
 
 



 

 

Figure S2. Phylogenetic relatedness of the 13 E. faecalis isolates based on single nucleotide polymorphism (SNP) analysis performed using CSI Phylogeny.  

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The scale bar indicates the number of substitutions per site. The reference E. faecalis ATCC® 29212 was not included in final phylogeny.  

  



 

 

Figure S3. Pulsed field gel electrophoresis (PFGE) of whole-cell DNA of E. faecium isolates after digestion with the enzyme SmaI. 
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