
Table S1. NGS cluster and MLST of the 773 study strains.  

 NGS cluster 

no. of 

strains MLSTa (no. of strains) 

vanA gene 

no. (%) 

vanB gene 

no.  (%) 

Complete 

Analysis 
all 773 

ST80 (346), ST117 (200), ST17 (54), ST192 (38), ST203 (26), 

ST18 (18), ST202 (17), ST925 (7), ST132 (5), ST78 (4), ST64 

(2), ST125 (2), ST280 (2), ST 323 (2), ST104 (1), ST262 (1), 

ST412 (1), ST612 (1), ST721 (1), ST780 (1), ST1201 (1), ST1299 

(1), NT (42) 

166 (21,5) 607 (78,5) 

Cluster 1 21 ST203 (20), NT (1) 21 (100) 0 (0) 

Analysis 2 29 ST192 (26), NT (3) 1(3.4) 28 (96.6) 

 3 19 ST17 (19) 0 (0) 19 (100) 

 4 18 ST17 (17), NT (1) 0 (0) 18 (100) 

 5 275 ST80 (273), NT (2) 0 (0) 275 (100) 

 6 106 ST117 (103), ST1201 (1), NT (2) 0 (0) 106 (100) 

 7 54 ST117 (54) 19 (35.2) 35 (64.8) 

 8 31 ST80 (31) 0 (0) 31 (100) 

 9 15 ST202 (15) 15 (100) 0 (0) 

 10 3 ST925 (3) 0 (0) 3 (100) 

 11 3 ST925 (3) 0 (0) 3 (100) 

 12 2 ST203 (2) 0 (0) 2 (100) 

 13 3 ST192 (3) 3 (100) 0 (0) 

 14 3 ST192 (3) 3 (100) 0 (0) 

 15 2 ST17 (2) 0 (0) 2 (100) 

 16 2 ST17 (2) 0 (0) 2 (100) 

 17 2 NT (2) 0 (0) 2 (100) 

 18 5 ST117 (5) 0 (0) 5 (100) 

 19 2 ST80 (2) 0 (0) 2 (100) 

 20 3 ST80 (2) 0 (0) 3 (100) 

 21 7 ST117 (7) 0 (0) 7 (100) 

 22 6 ST117 (6) 0 (0) 6 (100) 

 23 2 ST132 (2) 0 (0) 2 (100) 

 24 3 ST117 (3) 3 (100) 0 (0) 

 25 3 ST117 (3) 3 (100) 0 (0) 

 26 2 ST203 (2) 2 (100) 0 (0) 

 27 4 NT (4) 0 (0) 4 (100) 

 28 6 ST80 (6) 1 (17) 5 (83) 

 29 6 ST80 (6) 5 (83) 1 (17) 

 30 2 ST80 (2) 2 (100) 0 (0) 

 31 3 ST18 (3) 3 (100) 0 (0) 

 32 2 ST18 (2) 2 (100) 0 (0) 

 33 2 ST117 (2) 0 (0) 2 (100) 

 34 3 ST17 (3) 0 (0) 3 (100) 

 35 7 NT (7) 0 (0) 7 (100) 

 36 2 ST80 (2) 2 (100) 0 (0) 

 37 3 ST132 (3) 3 (100) 0 (0) 

 38 2 ST64 (2) 2 (100) 0 (0) 

 Single 110 

ST80 (27), NT (20), ST117 (17), ST 17 (11), ST18 (7), ST192 (6), 

ST78 (4), ST125 (2), ST202 (2), ST203 (2), ST280 (2), ST323 

(2), ST104 (1), ST262 (1), ST412 (1), ST612 (1), ST721 (1), 

ST780 (1), ST925 (1), ST1299 (1) 

56 (51) 54 (49) 

 

a, MLST: Multi locus sequences type. 



 

Supplementary Table S2. Characteristics of NGS clusters and NGS subclusters. 

 NGS cluster no. of strains 

core genome 

(bp) 

no. of sub-

clusters 

max. SNP  

within clustera 

Complete 

Analysis 
all 773 1791934 - - 

Cluster  1 21 2821540 7 31 

Analysis 2 29 2554476 18 55 

 3 19 2994142 1 13 

 4 18 2714833 7 120 

 5 275 2523841 13 69 

 6 106 2601519 12 62 

 7 54 2424419 5 79 

 8 31 2766300 7 20 

 9 15 2663379 2 16 

 Cluster (n<8), singletons 205 n.d. n.d. n.d. 

 

a, In the first lane the maximal SNP difference within a cluster is shown for all strains. For the detailed cluster analysis, the maximal 

SNP difference with the corresponding NGS cluster is shown.  



 

Table S3. Overview of VREfm screening, colonization and infection in hematooncology patients.  

Number of Q1/15 Q2/15 Q3/15 Q4/15 Q1/16 Q2/16 Q3/16 Q4/16 

patients screened for VRE 327 360 341 344 373 410 453 452 

patients positive for VRE (first 

isolate) (%)a 
1  

(0.3) 

5  

(1.4) 

11  

(3.2) 

11  

(3.2) 

49  

(13.1) 

41  

(10.0) 

33  

(7.3) 

47  

(10.4) 

patients from whom clinical 

specimens were obtainedb 
168 165 166 167 153 160 185 178 

patients with VREs isolated 

from clinical specimensb (%) 
0  

(0.0) 

1  

(0.6) 

1 

(0.6) 

1 

(0.6) 

3 

(2.0)  

3 

(1.9) 

6 

(3.2) 

4 

(2.2) 

patients from whom blood 

culture were obtainedc  
90 86 90 94 99 101 100 97 

patients with VREs isolated 

from blood culturec (%) 
0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

0 

(0.0) 

1 

(1.0) 

0 

(0.0) 

1 

(1.0) 

1 

(1.0) 

 

a, percentage referred to patients screened for VRE. Q: quarter 

b, clinical specimens included urine, wound, abscesses and blood cultures 

c, blood cultures isolates only 
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Figure S1. SNP distance of VREfm isolates. The SNP distance from each VREfm isolate to each 

other isolate was calculated and plotted in the diagram. Assuming the SNP distance 

distribution peaks reflect the distance within the NGS cluster (first peak) and the distance to 

the closest cluster (second peak), the SNP distance with the lowest frequency between those 

peaks was chosen as the SNP cut-off for NGS cluster assignment. 
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Figure S2. Maximum likelihood phylogeny based on core genome SNPs. The different NGS 

clusters defined by SNP differences of the UPGMA pairwise comparison (Figure 1) are colored. 

The scale bar represents the expected number of changes per site.  



BK7813_ref
VRE1177_ref
CO880_S5_ref
VRE1111_ref

VRE969_S17_ref
CO52_ref

VRE1019_S23_ref
VRE1205_ref
VRE1263_ref
VRE1034_ref
CO225_ref
CO237_ref

VRE1108_ref
VRE970_S16_ref
VRE1346_S4_ref

VRE1097_ref
CO147_ref
VRE891_ref
CO290_ref

CO533_S12_ref
VRE1143_S16_ref

VRE1056_ref
BK7739_S20_ref

VRE2161_S1_L001_ref
CO520_S18_ref
CO528_S15_ref
CO783_S23_ref

CO383_ref
VRE2177_S3_L001_ref
VRE2172_S2_L001_ref

CO789_S20_ref
CO692_S12_ref
CO512_S19_ref
VRE990_S13_ref

VRE1077_ref
VRE958_ref
VRE803_ref
CO420_ref
CO63_ref

VRE852_S9_ref
CO301_ref
CO167_ref

CO265_S9_ref
VRE1218_ref
VRE849_ref

VRE1337_S12_ref
CO37_ref

VRE1156_ref
VRE1162_ref
VRE1251_ref
VRE1254_ref
CO815_S3_ref
CO820_S17_ref
VRE1059_ref
CO849_S1_ref
CO864_S9_ref

VRE1002_S10_ref
CO782_S21_ref
CO842_S13_ref
VRE1107_ref

VRE2070_S28_ref
VRE2393_S42_ref
BK8022_S12_ref
VRE2288_S62_ref
VRE2245_S68_ref
VRE2293_S57_ref
VRE2354_S49_ref
VRE2003_S50_ref
VRE2226_S79_ref
VRE2400_S41_ref
VRE2211_S85_ref
BK8258_S88_ref
VRE2227_S81_ref
VRE1637_S19_ref
VRE2083_S25_ref
VRE2199_S90_ref
VRE1536_S47_ref
VRE2129_S9_ref
VRE1377_S84_ref
VRE2309_S54_ref
VRE2228_S80_ref
VRE2141_S7_ref
VRE2359_S45_ref
VRE2251_S75_ref
VRE1940_S56_ref
VRE2339_S53_ref
VRE2237_S77_ref
VRE2244_S71_ref
VRE1578_S42_ref
VRE1512_S57_ref
VRE2197_S91_ref
VRE2055_S33_ref
VRE1933_S58_ref
VRE1943_S55_ref
VRE1916_S63_ref
VRE2011_S47_ref
VRE1835_S79_ref
VRE2176_S1_ref
BK8145_S64_ref
VRE2034_S40_ref
VRE1593_S26_ref
VRE2095_S16_ref
VRE2099_S15_ref
VRE1977_S53_ref
VRE2242_S73_ref
VRE2058_S31_ref
VRE1496_S55_ref
VRE1416_S77_ref
VRE1472_S64_ref
VRE1601_S30_ref
VRE1471_S63_ref
VRE1503_S56_ref
VRE1605_S32_ref
VRE1602_S31_ref
VRE1633_S22_ref
VRE1641_S18_ref
VRE1733_S1_ref
VRE1640_S17_ref
VRE1433_S73_ref
VRE1843_S78_ref
VRE1559_S40_ref
VRE1813_S85_ref
VRE1431_S71_ref
VRE1470_S65_ref
VRE1508_S53_ref
VRE2041_S37_ref
VRE2130_S10_ref
VRE2098_S14_ref
VRE2157_S4_ref
VRE2202_S89_ref
VRE1982_S49_ref
VRE2144_S6_ref
VRE1926_S59_ref
VRE2224_S82_ref
VRE2291_S59_ref
VRE2263_S58_ref
VRE2182_S92_ref
VRE2373_S46_ref
VRE1677_S13_ref

VRE2131_S23_WH_ref
VRE2283_S61_ref
VRE2239_S78_ref
VRE2269_S65_ref
VRE2086_S24_ref

CO234_ref
VRE1078_ref
CN959_ref

VRE1567_S38_ref
CO26_ref

VRE1203_S17_WH_ref
CO78_ref

VRE754_ref
VRE924_ref
VRE698_ref

CO863_S19_ref
VRE654_S38_ref
VRE681_S31_ref
CO557_S9_ref

VRE1168_S4_ref
VRE981_S12_ref
VRE641_S30_ref

VRE762_S12_WH_ref
VRE2053_S22_WH_ref

CO51_ref
CO627_WH_ref
CO591_S5_ref

VRE2238_S72_ref
VRE764_ref
VRE727_ref

VRE1762_S90_ref
VRE517_S46_ref

VRE694_ref
VRE1233_S11_ref
VRE683_S24_ref
VRE685_S21_ref
VRE682_S32_ref
VRE679_S29_ref
CN24_S22_ref
VRE731_ref

CO840_S14_ref
VRE1967_S21_WH_ref

VRE621_S14_ref
VRE533_S52_ref
VRE565_S70_ref
VRE665_S18_ref
VRE1825_S82_ref

CN926_ref
VRE776_ref
CO151_ref
CO393_ref
CO264_ref

VRE1703_S7_ref
VRE1524_S17_ref

CO584_S6_ref
CO684_S14_ref

CO368_ref
CO246_ref
CO353_ref

VRE1574_S36_ref
CO100_ref

VRE1303_S9_ref
CO158_ref

VRE2345_S52_ref
VRE2188_S6_L001_ref

VRE2147_S5_ref
VRE1919_S60_ref

CO254_ref
VRE1216_ref

CO232_S19_ref
CO197_ref

CO904_S3_ref
VRE2039_S38_ref
VRE2061_S30_ref
VRE2205_S84_ref
VRE2103_S17_ref
VRE2355_S50_ref
VRE2243_S74_ref
VRE2277_S66_ref
VRE737_WH_ref

VRE739_ref
VRE729_ref
VRE723_ref

VRE1519_S51_ref
CO3_ref

VRE735_ref
VRE744_ref

VRE1411_S82_ref
CO582_S7_ref

VRE1304_S8_ref
CO66_ref

VRE806_ref
VRE2379_S43_ref
VRE1457_S67_ref

CO194_ref
VRE2194_S83_ref
VRE1702_S8_ref
VRE1704_S5_ref
VRE1654_S16_ref
VRE2351_S51_ref
VRE2290_S60_ref
CO860_S11_ref

VRE2255_S70_ref
VRE991_ref
VRE734_ref
CO79_ref

VRE1422_S76_ref
VRE1661_S18_WH_ref

VRE1081_ref
VRE1053_ref
CO879_S6_ref

VRE1758_S24_ref
VRE925_S15_WH_ref

VRE793_ref
VRE912_S22_ref
VRE1870_S74_ref
VRE1871_S75_ref
VRE1408_S78_ref
VRE1355_S3_ref
VRE1782_S89_ref
VRE1579_S41_ref
VRE1698_S10_ref
VRE2067_S29_ref
VRE1225_S7_ref
CO459_S1_ref

VRE1634_S21_ref
VRE1535_S45_ref
VRE1534_S46_ref
VRE1555_S43_ref
VRE851_S10_ref
VRE1404_S83_ref
VRE2073_S27_ref
VRE2019_S44_ref
VRE2287_S64_ref
VRE1872_S72_ref
VRE2208_S87_ref
VRE1981_S48_ref
VRE2250_S67_ref
VRE1562_S39_ref
VRE1699_S9_ref
VRE2127_S12_ref
VRE2082_S26_ref
VRE2046_S35_ref
VRE2094_S22_ref
VRE1841_S77_ref
VRE2153_S3_ref
VRE1576_S33_ref
VRE1465_S66_ref
VRE1434_S72_ref
VRE1532_S48_ref
VRE1653_S15_ref
VRE1856_S76_ref
VRE1570_S34_ref
VRE2254_S69_ref
VRE1459_S68_ref
VRE1490_S58_ref
VRE1603_S29_ref
VRE1497_S54_ref
VRE1509_S52_ref
VRE1527_S49_ref
VRE1920_S62_ref
VRE2240_S76_ref
VRE2056_S32_ref
VRE1822_S84_ref
VRE2284_S63_ref
VRE1624_S23_ref
VRE1675_S14_ref
VRE2115_S13_ref
VRE818_S13_ref
VRE796_S15_ref
CO903_S1_ref

CO281_ref
CO833_S16_ref

VRE959_ref
VRE1054_ref
VRE1095_ref
VRE950_ref

VRE1006_S24_ref
VRE1037_S21_ref
CO525_S16_ref
CO730_S6_ref
CO720_S8_ref
CO726_S7_ref
CO838_S15_ref
VRE1222_S6_ref
CO656_S18_ref
CO759_S3_ref
CO763_S2_ref

VRE1924_S11_ref
CO629_S22_ref
CO662_S16_ref

VRE2358_S47_ref
CO634_S20_ref
CO865_S8_ref
CO896_S2_ref
CO814_S2_ref
CO593_S4_ref
CO626_S21_ref
CO690_S13_ref
CO769_S1_ref
CO647_S19_ref
CO605_S3_ref
VRE1057_ref
VRE1103_ref
VRE1133_ref
VRE1266_ref
VRE1212_ref

270

cluster19 cluster20 cluster28 cluster30 cluster36cluster8cluster5 singletonsNGS clusters vanA gene

Maximum likelihood phylogeny

NGS cluster

 vanA gene
Homologous recombination 

Figure S3



Figure S3. Maximum likelihood phylogeny and the recombination of the core genome of 

isolates belonging to ST80. In the group of ST80 strains (n=346), high diversity with various 

recombinations predicted in the core genome. Recombination events that are shared among 

several strains are colored in red, whereas recombination present in a single isolate is colored 

in blue. Both strains from NGS cluster 5 (n=273), cluster 8 (n=31), cluster 19 (n=2), cluster 20 

(n=3), cluster 28 (n=6), cluster 30 (n=2) and cluster 36 (n=2), and 27 singletons, are present 

within the ST80 group. Strains harboring a vanA gene (n=23) are marked in black; the 

remaining isolates harboured a vanB gene (n=323). The scale bar shows a distance of 270 

SNPs. 
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Figure S4. Maximum likelihood phylogeny and the recombination of the core genome of 

isolates belonging to ST117. In the group of ST117 strains (n=200), several clusters are formed, 

reflecting a high diversity within the ST117 strains. Recombination events that are shared 

among several strains are colored in red, whereas recombination present in a single isolate is 

colored in blue. Both strains from NGS cluster 6 (n=103), cluster 7 (n=54), cluster18 (n=5), 

cluster 21 (n=7), cluster 22 (n=6), cluster 24 (n=3), cluster 25 (n=3), cluster 33 (n=2), and 17 

singletons, are present within the ST117 group. Strains harboring a vanA gene (n=35) are 

marked in black; the remaining isolates harbored a vanB (n=165) gene. The scale bar shows a 

distance of 53 SNPs. 
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Figure S5. Phylogeny of NGS cluster 3 and cluster 8 in combination with the epidemiological 

links of the corresponding patients. A phylogeny based on the specific cluster core genome, 

the VRE isolation site and the intensity score of patient-topatient contact is shown. Patients 

are shown on the x and y axis in the same order. For orientation, the dark gray middle line 

represents the symmetry axis of the matrix. Based on the SNP differences within the cluster 

(Tab. S2), the strains of cluster 8 were divided in seven sublclusters. In cluster 3.1., a strong 

epidemiological and geographic link could be established, suggesting intra-hospital 

transmission. For cluster 8, less epidemiological links were observed; however, several 

genetically closely related strains along with epidemiological data also suggested transmission 

(e.g., department purple, subcluster 8.1).  

 


