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Supplementary material 
 

 Conserved genes Conserved sequences 
S. aureus 776,385 (28%) 1,843,071 (65%) 
E. faecium 530,487 (11%) 994,708 (37%) 
K. pneumoniae 1,578,252 (24%) 3,574,338 (67%) 

 

Table S1: Number of nucleotides and the corresponding fraction of the reference genome included in the conserved-
gene and conserved-sequence core genomes.  

 
 

 
Figure S1: Quality metrics per species (S. aureus first row, K. pneumoniae second row, E. faecium third row) for aligned 
data and quality thresholds used to include samples in this work. 
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Figure S2: Conserved-gene SNV distances for the S. aureus outbreak cluster (threshold at 49 SNV’s). Color band 
shows the origin and sequence type of samples, and whether they were labeled as part of the outbreak in the 
outbreak study. 

 
Figure S3: Conserved-sequence SNV distances for the S. aureus outbreak cluster (threshold at 22 SNV’s). Color 
band shows the origin and sequence type of samples, and whether they were labeled as part of the outbreak in the 
outbreak study (note that the East England samples added to the cluster may be genomically similar but are not 
labeled as part of the outbreak). 

Conserved gene core (threshold 49)

0
27
29
39
42
32
33
39
28
35
34
38
35
49
59
46
77
69
58
97
84
75
80
80
86
98
79
56

112
98
91
84
74
88

107
109
138
116
118
57
84
92

148
123

27
0
40
42
41
29
38
28
37
38
39
45
32
62
68
39
80
72
67

104
91
82
89
89
95

107
88
65

115
105
98
91
83
95

116
114
141
123
125
64
83
97

159
128

29
40
0
20
25
25
26
30
31
44
35
31
46
36
46
53
66
56
57
94
83
84
87
93
87

105
76
67

111
103
104
85
73
93

114
110
139
127
123
62
73
95

147
120

39
42
20
0
21
29
22
34
33
36
29
43
58
46
40
47
66
58
53
98
87
88
87
95
91

107
80
79

113
105
106
87
77
95

116
112
141
131
133
64
73
97

149
124

42
41
25
21
0
38
35
27
36
49
40
52
49
53
37
48
57
55
44
93
78
79
82
92
82

100
71
74

102
94
99
76
68
88

105
105
126
122
126
59
70
88

142
115

32
29
25
29
38
0
19
33
34
29
30
30
43
45
59
48
87
63
70

119
98
89

108
108
108
120
97
82

136
124
115
106
94

114
135
129
160
138
144
69
88

114
172
145

33
38
26
22
35
19
0
26
33
36
43
43
50
54
54
39
80
54
65

110
85
82
95
97

101
113
90
71

127
117
110
99
87

107
128
114
153
133
137
60
79

109
161
134

39
28
30
34
27
33
26
0
37
44
49
53
46
58
56
43
68
56
51

102
91
80
95
89
93

111
82
65

111
105
102
85
79
99

112
114
135
125
131
54
81
87

151
120

28
37
31
33
36
34
33
37
0
41
42
36
41
47
43
52
63
47
48
87
68
67
78
86
78
86
67
62

102
94
93
74
62
82

101
95

128
116
112
61
74
88

138
115

35
38
44
36
49
29
36
44
41
0
37
35
44
56
58
55
84
60
57

108
97
88

101
103
103
117
98
63

123
119
110
103
93

107
118
128
157
125
131
56
87

101
163
142

34
39
35
29
40
30
43
49
42
37
0
34
55
47
45
54
65
57
52
97
80
81
82
92
84

100
77
76

112
98

101
80
72
88

109
111
134
126
126
69
94

100
148
125

38
45
31
43
52
30
43
53
36
35
34
0
41
37
51
58
79
51
70

107
86
93
86

102
88

110
81
76

124
112
113
94
82

102
119
113
148
136
130
61
78
96

156
129

35
32
46
58
49
43
50
46
41
44
55
41
0
50
58
59
76
70
67
88
79
70
73
77
81
91
66
51

101
91
84
81
67
81

100
102
131
111
111
58
91
97

143
120

49
62
36
46
53
45
54
58
47
56
47
37
50
0
50
71
60
58
79

110
95
96
89
99
91

107
80
83

105
99

100
95
71

103
110
98

131
139
117
70
95

103
139
134

59
68
46
40
37
59
54
56
43
58
45
51
58
50
0
65
40
44
53
82
69
68
67
75
67
83
56
65
93
87
86
67
49
75
96
84

117
111
113
66
83
85

129
100

46
39
53
47
48
48
39
43
52
55
54
58
59
71
65
0
81
59
60

101
82
77
96
88
90

104
91
78

112
104
95
82
86
98

115
117
126
110
126
79
92

110
152
115

77
80
66
66
57
87
80
68
63
84
65
79
76
60
40
81
0
66
63
92
77
76
71
77
69
85
58
77
89
81
82
75
57
87
90
82

111
121
107
84
95

103
119
100

69
72
56
58
55
63
54
56
47
60
57
51
70
58
44
59
66
0
55

106
81
86
75
89
93
99
82
81
99
95

100
73
79
89

112
88

121
121
117
70
85
99

149
108

58
67
57
53
44
70
65
51
48
57
52
70
67
79
53
60
63
55
0
63
58
69
84
80
74
86
71
72
76
68
89
66
72
90
69

109
106
106
106
57
92
96

122
89

97
104
94
98
93

119
110
102
87

108
97

107
88

110
82

101
92

106
63
0
29
38
61
61
41
49
56
57
35
53
64
53
51
53
40
80
79
65
53
96

105
117
95

104

84
91
83
87
78
98
85
91
68
97
80
86
79
95
69
82
77
81
58
29
0
31
50
54
44
54
45
48
54
48
63
42
42
60
43
71
84
74
68
77

102
108
94

107

75
82
84
88
79
89
82
80
67
88
81
93
70
96
68
77
76
86
69
38
31
0
61
47
33
43
48
35
55
69
56
45
49
49
62
80
85
53
79
90
97

101
109
118

80
89
87
87
82

108
95
95
78

101
82
86
73
89
67
96
71
75
84
61
50
61
0
28
36
38
29
50
64
54
49
36
44
40
61
41
92
72
80
97

110
96

100
99

80
89
93
95
92

108
97
89
86

103
92

102
77
99
75
88
77
89
80
61
54
47
28
0
38
44
39
46
60
56
43
36
56
52
65
57
90
62
90

103
130
102
106
89

86
95
87
91
82

108
101
93
78

103
84
88
81
91
67
90
69
93
74
41
44
33
36
38
0
26
27
48
58
64
57
36
46
46
63
63
78
66
84

109
108
100
100
101

98
107
105
107
100
120
113
111
86

117
100
110
91

107
83

104
85
99
86
49
54
43
38
44
26
0
41
66
64
72
61
50
58
50
63
67
94
66
84

119
106
108
100
105

79
88
76
80
71
97
90
82
67
98
77
81
66
80
56
91
58
82
71
56
45
48
29
39
27
41
0
43
65
61
58
37
35
49
64
60
89
81
79
98

115
89
89

102

56
65
67
79
74
82
71
65
62
63
76
76
51
83
65
78
77
81
72
57
48
35
50
46
48
66
43
0
66
72
61
50
46
56
69
73

102
72
84
83

114
92

108
117

112
115
111
113
102
136
127
111
102
123
112
124
101
105
93

112
89
99
76
35
54
55
64
60
58
64
65
66
0
32
47
48
54
52
45
69
52
70
54

111
124
120
86

109

98
105
103
105
94

124
117
105
94

119
98

112
91
99
87

104
81
95
68
53
48
69
54
56
64
72
61
72
32
0
33
34
44
60
47
65
62
78
60

109
138
120
88

105

91
98

104
106
99

115
110
102
93

110
101
113
84

100
86
95
82

100
89
64
63
56
49
43
57
61
58
61
47
33
0
33
45
57
60
64
85
63
79

118
137
119
97

120

84
91
85
87
76

106
99
85
74

103
80
94
81
95
67
82
75
73
66
53
42
45
36
36
36
50
37
50
48
34
33
0
42
44
57
63
68
52
84

107
118
100
108
101

74
83
73
77
68
94
87
79
62
93
72
82
67
71
49
86
57
79
72
51
42
49
44
56
46
58
35
46
54
44
45
42
0
48
53
57
82
84
72

101
116
88
88

119

88
95
93
95
88

114
107
99
82

107
88

102
81

103
75
98
87
89
90
53
60
49
40
52
46
50
49
56
52
60
57
44
48
0
73
71
76
58
62

113
114
106
108
115

107
116
114
116
105
135
128
112
101
118
109
119
100
110
96

115
90

112
69
40
43
62
61
65
63
63
64
69
45
47
60
57
53
73
0
82
71
85
65
98

121
117
87

120

109
114
110
112
105
129
114
114
95

128
111
113
102
98
84

117
82
88

109
80
71
80
41
57
63
67
60
73
69
65
64
63
57
71
82
0
97
93
83

120
123
109
103
118

138
141
139
141
126
160
153
135
128
157
134
148
131
131
117
126
111
121
106
79
84
85
92
90
78
94
89

102
52
62
85
68
82
76
71
97
0
88
74

145
158
140
102
121

116
123
127
131
122
138
133
125
116
125
126
136
111
139
111
110
121
121
106
65
74
53
72
62
66
66
81
72
70
78
63
52
84
58
85
93
88
0
76

131
138
128
116
135

118
125
123
133
126
144
137
131
112
131
126
130
111
117
113
126
107
117
106
53
68
79
80
90
84
84
79
84
54
60
79
84
72
62
65
83
74
76
0

123
136
132
94

131

57
64
62
64
59
69
60
54
61
56
69
61
58
70
66
79
84
70
57
96
77
90
97

103
109
119
98
83

111
109
118
107
101
113
98

120
145
131
123

0
69
87

145
124

84
83
73
73
70
88
79
81
74
87
94
78
91
95
83
92
95
85
92

105
102
97

110
130
108
106
115
114
124
138
137
118
116
114
121
123
158
138
136
69
0

110
160
143

92
97
95
97
88

114
109
87
88

101
100
96
97

103
85

110
103
99
96

117
108
101
96

102
100
108
89
92

120
120
119
100
88

106
117
109
140
128
132
87

110
0

144
147

148
159
147
149
142
172
161
151
138
163
148
156
143
139
129
152
119
149
122
95
94

109
100
106
100
100
89

108
86
88
97

108
88

108
87

103
102
116
94

145
160
144

0
141

123
128
120
124
115
145
134
120
115
142
125
129
120
134
100
115
100
108
89

104
107
118
99
89

101
105
102
117
109
105
120
101
119
115
120
118
121
135
131
124
143
147
141

0ER
R

128708

ER
R

128707

ER
R

128716

ER
R

128710

ER
R

128717

ER
R

128718

ER
R

128709

ER
R

131810

ER
R

131815

ER
R

128711

ER
R

128712

ER
R

128714

ER
R

131808

ER
R

131809

ER
R

128715

ER
R

128720

ER
R

131811

ER
R

108054

ER
R

128719

ER
R

124434

ER
R

070034

ER
R

070036

ER
R

124429

ER
R

070039

ER
R

124430

ER
R

070040

ER
R

124435

ER
R

070038

ER
R

124433

ER
R

124431

ER
R

072246

ER
R

124432

ER
R

072247

ER
R

070044

ER
R

070045

ER
R

070042

ER
R

070046

ER
R

070047

ER
R

070048

ER
R

128713

ER
R

131814

ER
R

131812

ER
R

070043

ER
R

131813

ERR128708
ERR128707
ERR128716
ERR128710
ERR128717
ERR128718
ERR128709
ERR131810
ERR131815
ERR128711
ERR128712
ERR128714
ERR131808
ERR131809
ERR128715
ERR128720
ERR131811
ERR108054
ERR128719
ERR124434
ERR070034
ERR070036
ERR124429
ERR070039
ERR124430
ERR070040
ERR124435
ERR070038
ERR124433
ERR124431
ERR072246
ERR124432
ERR072247
ERR070044
ERR070045
ERR070042
ERR070046
ERR070047
ERR070048
ERR128713
ERR131814
ERR131812
ERR070043
ERR131813

Outbreak
ST
Dataset Dataset

Cambridge NICU

ST
2371

Outbreak
Yes

0

10

20

30

40

Conserved nucleotide core (threshold 22)

0
7
11
8
11
9
14
12
9
9
9
8
13
14
12
14
9
14
8
10
15
16
12
12
12
13
12
13
20
17
18
20
19
14
18
17
18
18
12
12
16
18
22
16

7
0
14
11
12
10
13
15
12
8
10
11
14
17
13
13
14
17
11
13
16
17
15
13
15
14
13
12
19
18
21
21
20
15
19
18
21
17
13
13
17
21
23
17

11
14
0
3
4
4
5
3
6
8
6
7
8
7
7
9
8
5
7
7
8
7
9
7
7
6
9
10
15
12
11
13
12
13
15
16
13
17
13
11
13
15
13
13

8
11
3
0
5
3
8
6
5
7
5
4
7
8
6
8
7
8
6
6
9
8
6
6
10
7
8
9
16
11
12
14
13
10
12
13
12
16
10
10
12
16
14
14

11
12
4
5
0
2
7
7
6
6
8
7
4
11
7
7
10
9
11
7
10
9
9
9
9
10
7
8
13
14
15
15
12
13
13
14
15
17
11
11
15
13
17
15

9
10
4
3
2
0
7
7
4
4
6
5
6
9
5
5
8
9
9
5
8
7
7
7
9
8
7
8
13
14
13
13
12
11
11
12
13
17
9
9
13
13
15
13

14
13
5
8
7
7
0
2
9
9
9
10
11
6
10
10
11
10
10
12
5
6
12
8
12
11
6
7
12
11
10
10
9
14
14
13
14
14
10
10
12
14
16
16

12
15
3
6
7
7
2
0
7
9
7
8
11
4
10
10
9
8
8
10
5
6
10
8
10
9
6
7
12
9
8
10
9
12
14
13
12
14
10
8
10
14
14
16

9
12
6
5
6
4
9
7
0
6
6
5
10
9
9
9
8
11
9
7
10
11
9
11
9
10
9
10
15
14
13
15
14
13
15
14
15
17
11
9
13
15
17
17

9
8
8
7
6
4
9
9
6
0
4
7
10
11
9
9
10
13
9
9
10
11
11
11
9
10
9
8
13
14
15
15
14
13
15
14
17
17
9
7
13
15
17
15

9
10
6
5
8
6
9
7
6
4
0
7
10
7
9
11
8
11
5
9
8
9
11
9
9
6
9
8
13
10
11
13
12
11
15
14
15
15
11
7
9
15
15
15

8
11
7
4
7
5
10
8
5
7
7
0
9
10
10
8
5
10
8
6
11
12
8
10
12
11
8
7
14
11
12
14
15
12
14
13
12
16
10
8
12
16
18
18

13
14
8
7
4
6
11
11
10
10
10
9
0
13
11
11
14
13
11
11
12
11
11
9
13
12
7
8
15
14
17
17
14
13
13
14
15
17
13
15
17
15
21
19

14
17
7
8
11
9
6
4
9
11
7
10
13
0
12
12
11
12
8
12
5
6
12
8
14
9
8
9
12
11
8
10
11
12
14
13
12
16
12
8
8
16
16
18

12
13
7
6
7
5
10
10
9
9
9
10
11
12
0
10
9
12
10
10
11
10
12
8
14
11
12
13
18
17
16
16
15
14
16
17
18
20
14
14
14
18
18
16

14
13
9
8
7
5
10
10
9
9
11
8
11
12
10
0
11
10
14
8
11
10
10
8
14
11
10
9
14
15
14
14
15
14
14
15
14
20
12
10
14
16
16
18

9
14
8
7
10
8
11
9
8
10
8
5
14
11
9
11
0
9
7
7
12
13
13
11
13
12
13
12
17
14
13
15
16
15
19
18
17
19
13
11
11
17
19
19

14
17
5
8
9
9
10
8
11
13
11
10
13
12
12
10
9
0
10
8
13
12
10
12
6
11
14
13
18
15
14
16
17
18
20
21
16
22
16
14
16
18
18
18

8
11
7
6
11
9
10
8
9
9
5
8
11
8
10
14
7
10
0
10
9
10
12
6
10
9
10
9
16
11
12
14
15
10
16
15
14
14
10
12
10
16
16
16

10
13
7
6
7
5
12
10
7
9
9
6
11
12
10
8
7
8
10
0
13
12
10
12
10
11
12
13
18
17
16
18
17
14
16
17
16
20
12
10
16
16
18
18

15
16
8
9
10
8
5
5
10
10
8
11
12
5
11
11
12
13
9
13
0
5
13
7
15
10
7
8
13
12
9
9
10
13
13
8
13
17
11
11
9
15
17
17

16
17
7
8
9
7
6
6
11
11
9
12
11
6
10
10
13
12
10
12
5
0
12
6
14
9
8
9
14
13
10
10
11
12
12
13
12
18
12
12
12
16
16
16

12
15
9
6
9
7
12
10
9
11
11
8
11
12
12
10
13
10
12
10
13
12
0
10
10
13
10
11
18
15
16
18
17
12
14
15
14
18
12
12
16
18
18
20

12
13
7
6
9
7
8
8
11
11
9
10
9
8
8
8
11
12
6
12
7
6
10
0
14
9
8
9
16
13
12
12
13
10
12
13
12
16
12
14
12
16
16
16

12
15
7
10
9
9
12
10
9
9
9
12
13
14
14
14
13
6
10
10
15
14
10
14
0
11
14
13
18
17
18
20
19
16
20
21
18
20
14
12
18
18
18
18

13
14
6
7
10
8
11
9
10
10
6
11
12
9
11
11
12
11
9
11
10
9
13
9
11
0
13
14
19
16
13
15
16
15
17
18
15
21
17
13
15
19
15
17

12
13
9
8
7
7
6
6
9
9
9
8
7
8
12
10
13
14
10
12
7
8
10
8
14
13
0
3
10
9
12
12
9
10
10
9
12
12
8
10
12
12
20
20

13
12
10
9
8
8
7
7
10
8
8
7
8
9
13
9
12
13
9
13
8
9
11
9
13
14
3
0
7
6
11
11
10
9
11
10
11
11
7
7
9
13
19
19

20
19
15
16
13
13
12
12
15
13
13
14
15
12
18
14
17
18
16
18
13
14
18
16
18
19
10
7
0
5
8
6
7
8
8
7
8
10
12
10
14
10
14
16

17
18
12
11
14
14
11
9
14
14
10
11
14
11
17
15
14
15
11
17
12
13
15
13
17
16
9
6
5
0
5
7
6
5
9
8
7
7
13
11
11
11
13
15

18
21
11
12
15
13
10
8
13
15
11
12
17
8
16
14
13
14
12
16
9
10
16
12
18
13
12
11
8
5
0
4
5
8
8
9
6
12
16
12
12
12
12
14

20
21
13
14
15
13
10
10
15
15
13
14
17
10
16
14
15
16
14
18
9
10
18
12
20
15
12
11
6
7
4
0
7
10
8
7
6
14
14
14
14
12
12
14

19
20
12
13
12
12
9
9
14
14
12
15
14
11
15
15
16
17
15
17
10
11
17
13
19
16
9
10
7
6
5
7
0
9
7
8
11
11
15
15
15
9
15
15

14
15
13
10
13
11
14
12
13
13
11
12
13
12
14
14
15
18
10
14
13
12
12
10
16
15
10
9
8
5
8
10
9
0
6
7
6
6
12
12
12
12
12
14

18
19
15
12
13
11
14
14
15
15
15
14
13
14
16
14
19
20
16
16
13
12
14
12
20
17
10
11
8
9
8
8
7
6
0
5
6
10
12
16
18
12
14
14

17
18
16
13
14
12
13
13
14
14
14
13
14
13
17
15
18
21
15
17
8
13
15
13
21
18
9
10
7
8
9
7
8
7
5
0
7
11
11
15
15
11
15
17

18
21
13
12
15
13
14
12
15
17
15
12
15
12
18
14
17
16
14
16
13
12
14
12
18
15
12
11
8
7
6
6
11
6
6
7
0
12
14
14
16
14
12
16

18
17
17
16
17
17
14
14
17
17
15
16
17
16
20
20
19
22
14
20
17
18
18
16
20
21
12
11
10
7
12
14
11
6
10
11
12
0
16
16
16
14
18
18

12
13
13
10
11
9
10
10
11
9
11
10
13
12
14
12
13
16
10
12
11
12
12
12
14
17
8
7
12
13
16
14
15
12
12
11
14
16
0
10
14
16
18
20

12
13
11
10
11
9
10
8
9
7
7
8
15
8
14
10
11
14
12
10
11
12
12
14
12
13
10
7
10
11
12
14
15
12
16
15
14
16
10
0
10
18
18
20

16
17
13
12
15
13
12
10
13
13
9
12
17
8
14
14
11
16
10
16
9
12
16
12
18
15
12
9
14
11
12
14
15
12
18
15
16
16
14
10
0
20
20
22

18
21
15
16
13
13
14
14
15
15
15
16
15
16
18
16
17
18
16
16
15
16
18
16
18
19
12
13
10
11
12
12
9
12
12
11
14
14
16
18
20
0
10
18

22
23
13
14
17
15
16
14
17
17
15
18
21
16
18
16
19
18
16
18
17
16
18
16
18
15
20
19
14
13
12
12
15
12
14
15
12
18
18
18
20
10
0
14

16
17
13
14
15
13
16
16
17
15
15
18
19
18
16
18
19
18
16
18
17
16
20
16
18
17
20
19
16
15
14
14
15
14
14
17
16
18
20
20
22
18
14
0

8
11
13
10
13
11
16
14
11
11
11
8
15
16
14
12
9
12
10
8
17
18
14
14
14
15
14
13
20
17
18
20
21
16
20
19
18
20
14
10
16
20
24
24

11
14
14
11
12
12
19
17
14
12
10
13
10
17
15
17
14
13
9
13
18
17
11
13
9
14
15
14
21
18
21
23
22
13
19
20
19
19
15
15
17
21
23
23

13
16
12
11
14
14
17
15
16
14
10
15
14
17
15
17
14
15
9
13
18
17
17
13
13
12
15
14
21
16
21
23
20
15
21
22
21
19
15
15
17
21
21
23

10
15
13
10
13
11
18
16
13
13
11
12
13
16
14
16
13
16
10
10
17
16
14
12
14
13
14
15
22
19
20
22
21
14
18
19
18
20
16
14
18
20
24
24

14
17
13
12
11
13
18
16
15
15
13
12
11
18
16
16
15
16
14
14
19
18
16
14
16
15
14
13
20
17
20
22
21
16
20
21
18
20
20
14
18
22
26
26

16
19
15
14
13
15
20
18
17
17
15
16
11
20
18
20
15
18
12
14
21
20
18
16
16
19
16
15
22
19
24
26
23
16
22
23
22
20
18
18
20
22
26
26

13
18
16
13
14
14
21
19
16
16
14
15
12
19
17
17
16
19
13
13
20
19
17
15
17
14
17
18
25
22
23
25
24
17
21
22
21
23
17
17
21
23
25
27

16
17
17
16
15
17
22
20
19
17
15
18
15
22
20
22
19
20
14
16
23
22
20
18
16
17
18
17
24
21
26
28
25
18
24
25
24
22
20
18
22
24
28
28

20
23
21
18
23
21
26
24
23
23
21
22
25
26
22
22
21
18
20
18
27
26
20
22
20
21
26
27
34
29
30
32
31
26
30
31
30
32
26
24
28
32
30
32

19
24
26
25
26
26
31
29
28
28
26
27
26
31
29
29
28
23
25
23
32
31
25
27
23
28
27
28
35
32
35
37
34
29
33
34
33
33
31
29
33
33
39
33ER

R
124434

ER
R

124433

ER
R

070046

ER
R

070038

ER
R

124431

ER
R

072246

ER
R

131812

ER
R

128710

ER
R

070043

ER
R

124430

ER
R

072247

ER
R

124432

ER
R

128707

ER
R

128715

ER
R

070036

ER
R

070039

ER
R

070044

ER
R

070045

ER
R

070048

ER
R

124429

ER
R

131810

ER
R

131813

ER
R

070034

ER
R

070040

ER
R

070042

ER
R

070047

ER
R

131814

ER
R

131811

ER
R

128717

ER
R

128709

ER
R

131815

ER
R

128713

ER
R

128711

ER
R

131808

ER
R

128718

ER
R

128714

ER
R

128716

ER
R

131809

ER
R

108054

ER
R

124435

ER
R

128719

ER
R

128720

ER
R

128712

ER
R

128708

ER
R

715333

ER
R

736946

ER
R

737198

ER
R

774750

ER
R

715422

ER
R

737385

ER
R

715255

ER
R

204230

ER
R

737117

ER
R

715139

ERR124434
ERR124433
ERR070046
ERR070038
ERR124431
ERR072246
ERR131812
ERR128710
ERR070043
ERR124430
ERR072247
ERR124432
ERR128707
ERR128715
ERR070036
ERR070039
ERR070044
ERR070045
ERR070048
ERR124429
ERR131810
ERR131813
ERR070034
ERR070040
ERR070042
ERR070047
ERR131814
ERR131811
ERR128717
ERR128709
ERR131815
ERR128713
ERR128711
ERR131808
ERR128718
ERR128714
ERR128716
ERR131809
ERR108054
ERR124435
ERR128719
ERR128720
ERR128712
ERR128708

Outbreak
ST
Dataset Dataset

Cambridge NICU
East England

ST
2371

Outbreak
No
Yes

0

5

10

15

20



 
 van Aggelen et al., 2018 | Page S3 

 
 

 
Figure S4: Intersection core genome SNV distances for the S. aureus outbreak cluster (threshold at 7 SNV’s). Color 
band shows the origin and sequence type of samples, and whether they were labeled as part of the outbreak in the 
outbreak study (note that the East England samples added to the cluster may be genomically similar but are not 
labeled as part of the outbreak). 

 

 
Figure S5: Conserved-gene SNV distances for the S. aureus outbreak cluster (threshold at 89 SNV’s). At a threshold 
of 89 SNV’s, all 44 Cambridge outbreak samples are confirmed, although some samples are barely connected. At 
this threshold, one of the samples confirmed to be unrelated to the outbreak – and of different sequence type – is 
also included.  
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