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14

1054 (76)

Phage tail tape 
measure protein

15

11
43

 (
17

1)

Phage 
tail 
protein

16

761 (182)

Phage minor 
tail protein L

17

157 (171)

Phage tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

68
0 

(3
4)

Hypothetical 
protein

20

653 (191)

Host specificity protein J

21

1508 (3)

DUF1983 
domain-
containing 
protein

22

16
95

 (
79

)

Hok/
Gef 
family 
protein

23

376 (16)

Phage tail protein

24

47
9 

(2
7)

Phage 
tail 
protein

25

254 (46)

Tail fiber 
assembly 
protein

26

17
43

 (
2)

Hypothetical 
protein

27

182 (2)

Hypothetical protein

28

1135 (84)

Hypothetical 
protein

29

13
47

 (
4)

Hypothetical 
protein

30

13
13

 (
72

)

DinI-
like 
family 
protein

31

17
84

 (
4)

Hypothetical 
protein

32

1736 (10)

Peptide chain release factor 3

33

122 (10)

Molecular 
chaperone 
OsmY

34

93
 (

9)

Putative 
inner 
membrane 
protein

35

822 (9)

Ribosomal-
protein-
alanine 
N-
acetyltransferase

36

1420 (9)

Pyrimidine 5'-
nucleotidase

37

1536 (103)

Site-specific integrase

38

10
34

 (
1)

Hypothetical 
protein

39

840 (16)

Putative 
transposase 

40

1707 (2)

Hypothetical 
protein

41

13
15

 (
3)

n.d.

42

133 (16)

5'-
deoxynucleotidase

43

1443 (54)

YfdQ family 
protein

44

875 (54)

Hypothetical 
protein

45

1499 (2)

Hypothetical 
protein

46

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

47

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

48

1389 (15)

Hypothetical 
protein

49

422 (26)

Peptidase

50

13
09

 (
34

)

Hypothetical 
protein

51

91
4 

(3
)

Hypothetical 
protein 
(Transcriptional 
regulator)

52

1594 (5)

Replication protein

53

597 (14)

PerC 
family 
transcriptional 
regulator

54

1549 (13)

Phage N-6-
adenine-
methyltransferase

55

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

56

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

57

294 (15)

KilA-N domain-
containing protein

58

1706 (67)

DUF968 domain-
containing protein

59

528 (18)

Antitermination 
protein

60

538 (279)

Shiga toxin subunit A

61

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

62

50
 (

4)

Hypothetical 
protein

63

56
7 

(7
)

Hypothetical 
protein

64

383 (273)

SASA family carbohydrate esterase

65

46
9 

(1
50

)

DUF1378 
family 
protein

66

82
5 

(5
)

DUF826 
domain-
containing 
protein

67

11
32

 (
75

)

pinholin

68

1423 (27)

Hypothetical 
protein

69

946 (5)

Hypothetical 
protein

70

858 (234)

Lysozyme 
(SAR 
endolysin)

71

15
17

 (
60

)

Hypothetical 
protein

72

11
75

 (
6)

Hypothetical 
protein

73

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

74

27
9 

(2
1)

Hypothetical 
protein

75

15
45

 (
29

)

Hypothetical 
proteinCP027340.1_2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

15
7 

(1
71

)

Phage 
tail 
protein

17

157 (171)

Phage 
tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

653 (191)

Host specificity protein J

20

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

21

35 (124)

Phage tail protein

22

14
15

 (
19

2)

Phage 
tail 
protein

23

96
4 

(6
)

Hypothetical 
protein

24

87
1 

(5
)

Hypothetical 
protein

25

1472 (8)

Peptidase M85

26

13
13

 (
72

)

DinI-
like 
family 
protein

27

990 (10)

Hydrolase 28

1535 (9)

Aspartate--tRNA ligase

29

727 (7)

Dihydroneopterin 
triphosphate 
pyrophosphatase

30

630 (7)

Chain A, 
Protein yebC

31

598 (7)

Crossover 
junction 
endodeoxyribonuclease 
ruvC

32

408 (7)

Hypothetical 
protein

33

94
8 

(6
)

Hypothetical 
protein

34

673 (7)

Holliday 
junction 
branch 
migration 
protein RuvA

35

1596 (7)

Holliday junction 
branch migration DNA 
helicase RuvB

36

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

37

16
00

 (
14

)

Inner 
membrane 
protein 
yecN

38

1570 (14)

Hypothetical 
protein

39

57 (117)

Site-specific integrase

40

14
37

 (
50

)

Excisionase

41

95
4 

(3
6)

Hypothetical 
protein

42

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

43

573 (25)

Hypothetical 
protein

44

13
82

 (
2)

Hypothetical 
protein

45

1393 (26)

Hypothetical 
protein

46

12
24

 (
1)

n.d.

47

40
6 

(2
8)

Hypothetical 
protein

48

58
3 

(2
5)

Hypothetical 
protein

49

509 (24)

Hypothetical 
protein

50

80
9 

(2
)

Hypothetical 
protein

51

507 (22)

Transcriptional 
regulator

52

922 (9)

HTH-type 
transcriptional 
regulator RdgA

53

764 (26)

DNA-binding 
protein

54

1664 (15)

Hypothetical 
protein

55

75
1 

(3
)

Hypothetical 
protein

56

295 (13)

DNA-binding protein

57

144 (26)

ATPase AAA

58

320 (25)

Replicative DNA helicase

59

13
21

 (
26

)

Hypothetical 
protein

60

1706 (67)

DUF968 domain-
containing protein

61

1422 (222)

Late 
gene 
regulator 
Q

62

62
6 

(5
5)

Hypothetical 
protein

63

1339 (51)

Site-specific DNA-
methyltransferase

64

538 (279)

Shiga toxin 
subunit A

65

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

66

14
48

 (
55

)

Hypothetical 
protein

67

383 (273)

SASA family carbohydrate esterase

68

46
9 

(1
50

)

DUF1378 
family 
protein

69

13
99

 (
16

4)

DUF826 
domain-
containing 
protein

70

89
1 

(1
99

)

pinholin

71

858 (234)

Lysozyme 
(SAR 
endolysin)

72

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

73

27
9 

(2
1)

Hypothetical 
protein

74

15
45

 (
29

)

Hypothetical 
protein

CP027355.1_3
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative tail 
assembly 
protein

18

56
4 

(9
)

Hypothetical 
protein

19

653 (191)

Host specificity protein J

20

16
95

 (
79

)

Hok/
Gef 
family 
protein

21

1451 (31)

Phage tail protein

22

47
9 

(2
7)

Phage 
tail 
protein

23

254 (46)

Tail fiber 
assembly 
protein

24

13
69

 (
14

)

Hypothetical 
protein

25

15
01

 (
19

)

Hypothetical 
protein

26

13
13

 (
72

)

DinI-
like 
family 
protein

27

23 (9)

Site-specific integrase 28

1196 (7)

tRNA dihydrouridine
(20/20a) synthase 
DusA

29

88
7 

(7
)

Phage 
shock 
protein 
G

30

16 (6)

Quinone 
oxidoreductase

31

426 (40)

Replicative DNA helicase

32

351 (2)

Hypothetical 
protein

33

11
51

 (
4)

Hypothetical 
protein

34

17
68

 (
8)

Hypothetical 
protein

35

1656 (10)

3'-5' 
exoribonuclease

36

502 (23)

valyl-tRNA 
synthetase

37

75
0 

(4
0)

Hypothetical 
protein

38

1133 (3)

ead/Ea22-
like family 
protein

39

27
5 

(2
3)

Hypothetical 
protein

40

25
0 

(2
4)

Hypothetical 
protein

41

1398 (6)

Hypothetical 
protein

42

133 (16)

5'-
deoxynucleotidase

43

1443 (54)

YfdQ family 
protein

44

875 (54)

Hypothetical 
protein

45

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

46

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

47

1389 (15)

Hypothetical 
protein

48

422 (26)

Peptidase

49

13
09

 (
34

)

Hypothetical 
protein

50

1436 (18)

Helix-turn-helix 
domain-
containing protein

51

1549 (13)

Phage N-6-
adenine-
methyltransferase

52

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

53

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

54

294 (15)

KilA-N domain-
containing protein

55

1706 (67)

DUF968 domain-
containing protein

56

1422 (222)

Late 
gene 
regulator 
Q

57

62
6 

(5
5)

Hypothetical 
protein

58

1339 (51)

Site-specific DNA-
methyltransferase

59

538 (279)

Shiga toxin 
subunit A

60

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

61

61
7 

(4
7)

Hypothetical 
protein

62

383 (273)

SASA family carbohydrate esterase

63

46
9 

(1
50

)

DUF1378 
family 
protein

64

16
71

 (
65

)

Hypothetical 
protein

65

89
1 

(1
99

)

pinholin

66

1423 (27)

Hypothetical 
protein

67

15
60

 (
4)

DUF1327 
domain-
containing 
protein

68

13
28

 (
4)

Hypothetical 
protein

69

858 (234)

Lysozyme 
(SAR 
endolysin)

70

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

71

15
45

 (
29

)

Hypothetical 
proteinCP027449.1_3
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

45
0 

(4
)

Hypothetical 
protein

21

43
7 

(1
2)

Hypothetical 
protein

22

12
43

 (
8)

n.d.

23

68
0 

(3
4)

Hypothetical 
protein

24

653 (191)

Host specificity protein J

25

17
55

 (
16

)

Hypothetical 
protein

26

1451 (31)

Phage tail protein

27

47
9 

(2
7)

Phage 
tail 
protein

28

254 (46)

Tail fiber 
assembly 
protein

29

15
01

 (
19

)

Hypothetical 
protein

30

13
13

 (
72

)

DinI-
like 
family 
protein

31

60 (26)

Sensor histidine kinase

32

299 (45)

Glycine betaine 
ABC transporter 
ATP binding protein 
YehX

33

396 (27)

Glycine betaine 
ABC 
transporter 
permease 
YehW

34

644 (27)

HTH-type 
transcriptional 
regulator MlrA

35

57 (117)

Site-specific integrase

36

14
37

 (
50

)

Excisionase

37

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

38

573 (25)

Hypothetical 
protein

39

526 (23)

Serine protease

40

33
7 

(2
3)

Hypothetical 
protein

41

1393 (26)

Hypothetical 
protein

42

40
6 

(2
8)

Hypothetical 
protein

43

58
3 

(2
5)

Hypothetical 
protein

44

50
9 

(2
4)

Hypothetical 
protein

45

507 (22)

Transcriptional 
regulator

46

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

47

764 (26)

DNA-binding 
protein

48

422 (26)

Peptidase

49

13
09

 (
34

)

Hypothetical 
protein

50

158 (9)

Helix-turn-helix 
domain-containing 
protein

51

144 (26)

ATPase AAA

52

320 (25)

Replicative DNA helicase

53

13
21

 (
26

)

Hypothetical 
protein

54

1706 (67)

DUF968 domain-
containing protein

55

1422 (222)

Late 
gene 
regulator 
Q

56

14
13

 (
1)

Hypothetical 
protein

57

62
6 

(5
5)

Hypothetical 
protein

58

1339 (51)

Site-specific DNA-
methyltransferase

59

538 (279)

Shiga toxin 
subunit A

60

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

61

14
48

 (
55

)

Hypothetical 
protein

62

37
0 

(4
6)

Anti-
adapter 
protein 
IraM

63

383 (273)

SASA family carbohydrate esterase

64

48
1 

(5
)

Hypothetical 
protein

65

89
1 

(1
99

)

pinholin

66

1662 (22)

Hypothetical 
protein

67

51
7 

(2
2)

Hypothetical 
protein

68

858 (234)

Lysozyme 
(SAR 
endolysin)

69

325 (166)

Antirepressor

70

32
7 

(7
1)

Hypothetical 
protein

71

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

72

1581 (63)

Rha family 
transcriptional 
regulator

73

94
4 

(9
)

Hypothetical 
protein

74

48
9 

(7
)

Hypothetical 
protein

CP027449.1_4
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase 
large subunit family 
protein

3

797 (6)

Tyrosine-type recombinase/
integrase

4

14
68

 (
4)

Hypothetical 
protein

5

1775 (5)

Antirepressor 
protein

6

12
20

 (
1)

Hypothetical 
protein

7

311 (2)

Host cell division 
inhibitor Icd-like protein

8

11
13

 (
11

)

Hypothetical 
protein

9

11
13

 (
11

)

Hypothetical 
protein

10

40
1 

(9
)

Hypothetical 
protein

11

89
9 

(1
1)

DUF4222 
domain-
containing 
protein

12

429 (11)

AAA family ATPase

13

13
34

 (
13

)

Hypothetical 
protein

14

17
87

 (
10

)

PerC 
family 
transcriptional 
regulator

15

47
7 

(5
)

Hypothetical 
protein

16

14
12

 (
3)

Hypothetical 
protein

17

745 (63)

Putative protease/scaffold protein

18

13
27

 (
5)

Hypothetical 
protein

19

388 (53)

Phage terminase large 
subunit family protein

20

40
7 

(5
0)

Hypothetical 
protein

21

1503 (49)

Phage portal protein

22

745 (63)

Putative protease/scaffold protein

23

88
1 

(5
0)

DUF2190 
family 
protein

24

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

25

1580 (65)

Phage tail 
protein

26

1725 (68)

Phage 
tail 
protein

27

1568 (69)

Phage tail 
protein

28

579 (70)

Phage 
minor 
tail 
protein G

29

945 (68)

Phage 
tail 
assembly 
protein 
T

30

1054 (76)

Phage tail tape measure protein

31

11
43

 (
17

1)

Phage 
tail 
protein

32

761 (182)

Phage minor 
tail protein L

33

157 (171)

Phage tail 
protein

34

1547 (170)

Putative tail 
assembly 
protein

35

66
 (

14
)

Hypothetical 
protein

36

56
4 

(9
)

Hypothetical 
protein

37

1195 (4)

DUF1983 
domain-
containing protein

38

653 (191)

Host specificity protein J

39

1451 (31)

Phage tail protein

40

81
5 

(1
)

n.d.

41

254 (46)

Tail fiber 
assembly 
protein

42

932 (6)

MHS family MFS transporter

43

544 (6)

Mannitol dehydrogenase family 
protein

44

14
67

 (
6)

Putative 
selenium 
delivery 
protein 
YdfZ

45

1548 (6)

GntR family 
transcriptional 
regulator

46

758 (6)

Bifunctional 
NADP-
dependent 3-
hydroxy acid 
dehydrogenase/3-
hydroxypropionate 
dehydrogenase 
YdfG 47

375 (4)

Peptidyl-dipeptidase Dcp

48

352 (4)

2-oxo-
tetronate 
isomerase

49

640 (4)

YdeI 
family 
stress 
tolerance 
OB fold 
protein

50

172 (3)

Diguanylate 
cyclase DgcZ

51

70
1 

(3
)

Diguanylate 
cyclase

52

17
58

 (
2)

Hypothetical 
protein

53

25 (3)

Efflux MFS transporter 
YdeE

54

160 (3)

O-acetylserine/
cysteine exporter

55

1637 (3)

GntR family 
transcriptional 
regulator

56

70
0 

(3
)

Hypothetical 
protein

57

17
72

 (
3)

PTS 
sugar 
transporter 
subunit 
IIB

58

1083 (3)

PTS sugar transporter 
subunit IIC

59

17
69

 (
3)

PTS 
lactose/
cellobiose 
transporter 
subunit 
IIA

60

34 (3)

Carbohydrate porin

61

549 (3)

6-phospho-beta-glucosidase

62

10
28

 (
3)

Multiple 
antibiotic 
resistance 
protein 
MarB

63

116 (4)

Multiple 
antibiotic 
resistance 
transcriptionalregulator 
protein

64

13 (3)

Zn-dependent 
oxidoreductase

65

57 (117)

Site-specific integrase

66

14
37

 (
50

)

Excisionase

67

1453 (12)

Exonuclease 68

17
48

 (
4)

Hypothetical 
protein

69

12
36

 (
27

)

DUF1482 
family 
protein

70

44
2 

(2
5)

Cell 
division 
inhibitor

71

11
7 

(1
6)

Hypothetical 
protein

72

49
1 

(6
)

Hypothetical 
protein

73

631 (14)

Hypothetical 
protein

74

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

75

134 (6)

Hypothetical 
protein

76

90
7 

(5
)

Transcriptional 
regulator

77

696 (22)

Hypothetical 
protein

78

1336 (23)

DUF1376 domain-
containing protein

79

1252 (23)

Replication 
protein

80

531 (33)

DUF1627 
domain-
containing 
protein

81

69
3 

(1
)

DNA-
binding 
protein

82

36
9 

(1
7)

DNA-
binding 
protein

83

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

84

15
57

 (
15

)

Hypothetical 
protein

85

12
89

 (
14

)

Hypothetical 
protein

86

725 (11)

Hypothetical 
protein

87

47
6 

(4
6)

Type 
I 
toxin-
antitoxin 
system 
Hok 
family 
toxin

88

18
08

 (
1)

Hypothetical 
protein

89

1706 (67)

DUF968 domain-
containing protein

90

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

91

984 (13)

DUF1133 
family 
protein (Q 
antiterminator 
HHPred)

92

62
6 

(5
5)

Hypothetical 
protein

93

1339 (51)

Site-specific DNA-
methyltransferase

94

538 (279)

Shiga toxin 
subunit A

95

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

96

55
2 

(4
)

Hypothetical 
protein

97

383 (273)

SASA family carbohydrate esterase

98

46
9 

(1
50

)

DUF1378 
family 
protein

99

16
71

 (
65

)

Hypothetical 
protein

100

89
1 

(1
99

)

pinholin

101

1662 (22)

Hypothetical 
protein

102

51
7 

(2
2)

Hypothetical 
protein

103

858 (234)

Lysozyme 
(SAR 
endolysin)

104

15
17

 (
60

)

Hypothetical 
protein

105

15
89

 (
7)

n.d. 106

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

107

15
45

 (
29

)

Hypothetical 
proteinCP027449.1_5
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

945 (68)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

1054 (76)

Phage tail tape 
measure protein

15

11
43

 (
17

1)

Phage 
tail 
protein

16

761 (182)

Phage minor 
tail protein L

17

157 (171)

Phage tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

68
0 

(3
4)

Hypothetical 
protein

20

653 (191)

Host specificity protein J

21

16
95

 (
79

)

Hok/
Gef 
family 
protein

22

376 (16)

Phage tail protein

23

47
9 

(2
7)

Phage 
tail 
protein

24

254 (46)

Tail fiber 
assembly 
protein

25

17
43

 (
2)

Hypothetical 
protein

26

182 (2)

Hypothetical protein

27

1135 (84)

Hypothetical 
protein

28

13
47

 (
4)

Hypothetical 
protein

29

13
13

 (
72

)

DinI-
like 
family 
protein

30

17
84

 (
4)

Hypothetical 
protein

31

1736 (10)

Peptide chain release factor 3

32

122 (10)

Molecular 
chaperone 
OsmY

33

93
 (

9)

Putative 
inner 
membrane 
protein

34

1536 (103)

Site-specific integrase

35

1707 (2)

Hypothetical protein

36

13
15

 (
3)

n.d.

37

133 (16)

5'-
deoxynucleotidase

38

1443 (54)

YfdQ family 
protein

39

875 (54)

Hypothetical 
protein

40

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

41

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

42

1389 (15)

Hypothetical 
protein

43

422 (26)

Peptidase

44

13
09

 (
34

)

Hypothetical 
protein

45

91
4 

(3
)

Hypothetical 
protein 
(Transcriptional 
regulator)

46

1594 (5)

Replication protein

47

597 (14)

PerC 
family 
transcriptional 
regulator

48

1549 (13)

Phage N-6-
adenine-
methyltransferase

49

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

50

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

51

294 (15)

KilA-N domain-
containing protein

52

1706 (67)

DUF968 domain-
containing protein

53

528 (18)

Antitermination 
protein

54

538 (279)

Shiga toxin subunit A

55

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

56

50
 (

4)

Hypothetical 
protein

57

383 (273)

SASA family carbohydrate esterase

58

46
9 

(1
50

)

DUF1378 
family 
protein

59

82
5 

(5
)

DUF826 
domain-
containing 
protein

60

89
1 

(1
99

)

pinholin

61

1423 (27)

Hypothetical 
protein

62

946 (5)

Hypothetical 
protein

63

858 (234)

Lysozyme 
(SAR 
endolysin)

64

15
17

 (
60

)

Hypothetical 
protein

65

11
75

 (
6)

Hypothetical 
protein

66

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

67

27
9 

(2
1)

Hypothetical 
protein

68

15
45

 (
29

)

Hypothetical 
protein

CP027586.1_7
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

775 (7)

DNA-
packaging 
protein 
FI

9

87
3 

(8
)

Phage 
tail 
protein

10

16
53

 (
6)

Phage 
tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

37
1 

(2
)

Phage 
tail 
tape 
measure 
protein

17

11
43

 (
17

1)

Phage 
tail 
protein

18

761 (182)

Phage minor 
tail protein L

19

157 (171)

Phage tail 
protein

20

1547 (170)

Putative tail 
assembly 
protein

21

22
1 

(3
1)

Hypothetical 
protein

22

653 (191)

Host specificity protein J

23

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

24

35 (124)

Phage tail protein

25

14
15

 (
19

2)

Phage 
tail 
protein

26

292 (4)

Type III 
secretion 
system effector 
kinase NleH1-1

27

58
6 

(1
)

Hypothetical 
protein

28

1760 (1)

T3SS effector 
zinc 
metalloprotease 
NleD

29

33
9 

(3
0)

umuD 
domain 
protein

30

11
72

 (
23

)

n.d.

31

537 (26)

Serine-type D-Ala-D-Ala 
carboxypeptidase DacD

32

1232 (15)

DNA 
gyrase 
inhibitor 
SbmC

33

1337 (15)

FUSC family protein

34

20
0 

(1
5)

Hypothetical 
protein

35

62
3 

(1
5)

DUF496 
family 
protein

36

13
60

 (
4)

Hypothetical 
protein

37

23
8 

(1
81

)

Transposase

38

154 (195)

IS3 family 
transposase

39

1417 (37)

Transposase

40

12
92

 (
35

)

IS66 
family 
insertion 
sequence 
element 
accessory 
protein 
TnpB

41

1735 (37)

IS66-like element ISEc8 family 
transposase

42

730 (1)

Bifunctional 
adenosylcobinamide 
kinase/
adenosylcobinamide-
phosphate 
guanylyltransferase

43

635 (1)

Adenosylcobinamide-
GDP 
ribazoletransferase

44

1694 (1)

Nicotinate-nucleotide--
dimethylbenzimidazole 
phosphoribosyltransferase

45

80
6 

(1
)

Hypothetical 
protein

46

9 (3)

L,D-
transpeptidase 
LdtC

47

153 (1)

Nitrogen 
assimilation 
transcriptional 
regulator

48

1685 (1)

HTH-type 
transcriptional 
regulator Cbl

49

17
59

 (
1)

4Fe-4S 
binding 
protein

50

1053 (10)

TMAO reductase system sensor histidine kinase/response 
regulator TorS

51

1189 (7)

TMAO 
reductase 
system 
periplasmic 
protein 
TorT

52

1633 (10)

Two-
component 
system 
response 
regulator PhoP

53

802 (9)

Pentaheme c-type 
cytochrome TorC

54

1055 (17)

Trimethylamine-N-oxide reductase TorA

55

203 (10)

Molecular 
chaperone 
TorD

56

81
 (

6)

Chaperone-
modulator 
protein 
CbpM

57

159 (6)

Curved DNA-
binding protein

58

18
22

 (
1)

Hypothetical 
protein

59

664 (7)

YccE family protein

60

10
63

 (
6)

Putative 
membrane 
protein

61

316 (17)

Bifunctional glucose-1-
phosphatase/inositol 
phosphatase

62

15
58

 (
10

)

Hypothetical 
protein

63

247 (10)

NAD
(P)H:quinone 
oxidoreductase

64

57 (117)

Site-specific integrase

65

23
8 

(1
81

)

Transposase

66

154 (195)

IS3 family 
transposase

67

1217 (1)

Hypothetical 
protein

68

14
19

 (
13

)

ORF6N 
domain-
containing 
protein

69

629 (35)

Phage 
antirepressor 
Ant

70

513 (133)

DNA-binding 
protein Roi

71

1303 (201)

Recombination 
protein NinG

72

10
66

 (
3)

Antitermination 
protein

73

14
22

 (
22

2)

Late 
gene 
regulator 
Q

74

538 (279)

Shiga toxin subunit A

75

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

76

383 (273)

SASA family carbohydrate esterase

77

11
32

 (
75

)

pinholin

78

15
75

 (
29

)

YdfR 
family 
protein

79

858 (234)

Lysozyme 
(SAR 
endolysin)

80

10
22

 (
23

)

Hypothetical 
protein

81

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

82

27
9 

(2
1)

Hypothetical 
protein

83

83
3 

(2
)

Hypothetical 
proteinCP027587.1_7
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative 
tail 
assembly 
protein

18

66
 (

14
)

Hypothetical 
protein

19

653 (191)

Host specificity protein J

20

16
95

 (
79

)

Hok/
Gef 
family 
protein

21

17
55

 (
16

)

Hypothetical 
protein

22

376 (16)

Phage tail protein

23

254 (46)

Tail fiber 
assembly 
protein

24

13
69

 (
14

)

Hypothetical 
protein

25

15
01

 (
19

)

Hypothetical 
protein

26

13
13

 (
72

)

DinI-
like 
family 
protein

27

23 (9)

Site-specific integrase 28

16
49

 (
1)

tRNA-
dihydrouridine 
synthase

29

1229 (7)

SocA 
family 
protein

30

1130 (4)

Hypothetical 
protein

31

17
68

 (
8)

Hypothetical 
protein

32

1656 (10)

3'-5' 
exoribonuclease

33

502 (23)

valyl-tRNA 
synthetase

34

75
0 

(4
0)

Hypothetical 
protein

35

1133 (3)

ead/Ea22-
like family 
protein

36

27
5 

(2
3)

Hypothetical 
protein

37

25
0 

(2
4)

Hypothetical 
protein

38

1398 (6)

Hypothetical 
protein

39

133 (16)

5'-
deoxynucleotidase

40

1443 (54)

YfdQ family 
protein

41

875 (54)

Hypothetical 
protein

42

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

43

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

44

1389 (15)

Hypothetical 
protein

45

422 (26)

Peptidase

46

13
09

 (
34

)

Hypothetical 
protein

47

1436 (18)

Helix-turn-helix 
domain-
containing protein

48

597 (14)

PerC 
family 
transcriptional 
regulator

49

1549 (13)

Phage N-6-
adenine-
methyltransferase

50

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

51

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

52

294 (15)

KilA-N domain-
containing protein

53

1706 (67)

DUF968 domain-
containing protein

54

1422 (222)

Late 
gene 
regulator 
Q

55

62
6 

(5
5)

Hypothetical 
protein

56

1339 (51)

Site-specific DNA-
methyltransferase

57

538 (279)

Shiga 
toxin 
subunit A

58

790 (1)

Aminoglycoside 
O-
phosphotransferase 
APH(3')-IIIa

59

89
0 

(2
)

Hypothetical 
protein

60

383 (273)

SASA family carbohydrate esterase

61

46
9 

(1
50

)

DUF1378 
family 
protein

62

16
71

 (
65

)

Hypothetical 
protein

63

11
32

 (
75

)

pinholin

64

858 (234)

Lysozyme 
(SAR 
endolysin)

65

36
0 

(1
)

Chromosome 
segregation 
ATPase

66

1016 (1)

Chloramphenicol 
O-
acetyltransferase

67

1301 (288)

Rz i-
spanin, 
with Rz1-o-
spanin 
embedded 
in +1 
reading 
frame

68

85
3 

(3
)

Hypothetical 
protein

KF030445
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1

724 (8)

Terminase

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

653 (191)

Host specificity protein J

21

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

22

387 (3)

Phage tail protein

23

254 (46)

Tail fiber 
assembly 
protein

24

73
7 

(1
)

n.d.

25

17
47

 (
1)

Phage 
tail 
protein

26

1509 (1)

alpha/beta hydrolase

27

1689 (1)

Omptin family outer 
membrane protease 
OmpT

28

10
86

 (
1)

Hypothetical 
protein

29

1392 (1)

Helix-turn-
helix 
transcriptional 
regulator

30

14
65

 (
1)

Acetyltransferase

31

1735 (37)

IS66-like element ISEc8 family 
transposase

32

12
92

 (
35

)
IS66 
family 
insertion 
sequence 
element 
accessory 
protein 
TnpB

33

1417 (37)

Transposase

34

75
2 

(1
)

Acetyltransferase, 
GNAT 
family

35

535 (10)

Site-specific integrase

36

89
 (

14
)

Valyl-
tRNA 
synthetase

37

1398 (6)

Hypothetical 
protein

38

133 (16)

5'-
deoxynucleotidase

39

1443 (54)

YfdQ family 
protein

40

875 (54)

Hypothetical 
protein

41

1059 (7)

LexA family 
transcriptional 
repressor

42

82
8 

(9
)

Hypothetical 
protein

43

1389 (15)

Hypothetical 
protein

44

422 (26)

Peptidase

45

11
22

 (
2)

Hypothetical 
protein

46

1436 (18)

Helix-turn-helix 
domain-
containing protein

47

597 (14)

PerC 
family 
transcriptional 
regulator

48

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

49

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

50

294 (15)

KilA-N domain-
containing protein

51

722 (3)

Hypothetical 
protein

52

1706 (67)

DUF968 domain-
containing protein

53

1422 (222)

Late 
gene 
regulator 
Q

54

22
8 

(1
)

n.d.

55

538 (279)

Shiga toxin subunit A

56

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

57

34
0 

(2
)

Hypothetical 
protein

58

89
1 

(1
99

)

pinholin

59

1423 (27)

Hypothetical 
protein

60

94
6 

(5
)

Hypothetical 
protein

61

840 (16)

Putative 
transposase 

62

11
1 

(1
0)

Transposase

63

858 (234)

Lysozyme 
(SAR 
endolysin)

64

15
17

 (
60

)

Hypothetical 
protein

65

13
20

 (
11

)

Hypothetical 
protein

66

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

67

27
9 

(2
1)

Hypothetical 
protein

68

11
55

 (
2)

Hypothetical 
protein

69

15
19

 (
2)

Hypothetical 
protein

70

14
29

 (
2)

n.d.

71

17
40

 (
1)

n.d.

72

11
0 

(9
6)

DUF3950 
domain-
containing 
protein

73

61
8 

(1
)

n.d.

74

15
39

 (
2)

Hypothetical 
protein
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase 
large subunit family 
protein

3

797 (6)

Tyrosine-type recombinase/
integrase

4

14
68

 (
4)

Hypothetical 
protein

5

1775 (5)

Antirepressor 
protein

6

311 (2)

Host cell division 
inhibitor Icd-like protein

7

36
8 

(1
)

Hypothetical 
protein

8

76
7 

(1
)

DUF4222 
domain-
containing 
protein

9

1454 (4)

DNA primase

10

15
98

 (
1)

n.d.

11

13
34

 (
13

)

Hypothetical 
protein

12

1497 (10)

Single-
stranded 
DNA-
binding 
protein

13

36
5 

(1
)

Hypothetical 
protein

14

47
7 

(5
)

Hypothetical 
protein

15

14
12

 (
3)

Hypothetical 
protein

16

745 (63)

Putative protease/scaffold protein

17

13
27

 (
5)

Hypothetical 
protein

18

388 (53)

Phage terminase large 
subunit family protein

19

40
7 

(5
0)

Hypothetical 
protein

20

1503 (49)

Phage portal protein

21

745 (63)

Putative protease/scaffold protein

22

1602 (4)

Peptidase

23

88
1 

(5
0)

DUF2190 
family 
protein

24

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

25

1580 (65)

Phage tail 
protein

26

1725 (68)

Phage 
tail 
protein

27

1568 (69)

Phage tail 
protein

28

579 (70)

Phage 
minor 
tail 
protein G

29

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

30

1054 (76)

Phage tail tape measure protein

31

1054 (76)

Phage tail tape 
measure protein

32

11
43

 (
17

1)

Phage 
tail 
protein

33

761 (182)

Phage minor 
tail protein L

34

157 (171)

Phage tail 
protein

35

1547 (170)

Putative tail 
assembly 
protein

36

464 (5)

Putative 
superoxide 
dismutase

37

653 (191)

Host specificity protein J

38

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

39

15
16

 (
2)

Hypothetical 
protein

40

35 (124)

Phage tail protein

41

14
15

 (
19

2)
Phage 
tail 
protein

42

168 (2)

Type III 
secreted 
effector protein

43
81

0 
(2

)

Hypothetical 
protein

44

57
5 

(1
)

Hypothetical 
protein

45

17
50

 (
1)

Hypothetical 
protein

46

82
0 

(1
)

Hypothetical 
protein

47

21 (4)

Hydrogenase 1 small 
subunit

48

1537 (4)

Ni/Fe-hydrogenase large subunit

49

1762 (4)

Ni/Fe-
hydrogenase b-
type 
cytochrome 
subunit

50

1525 (4)

Hydrogenase 
1 maturation 
protease

51

1728 (4)

Hydrogenase-1 
operon 
protein 
HyaE

52

270 (4)

Hydrogenase 
expression/
formation protein

53

1609 (4)

Cytochrome bd-II oxidase subunit 
1

54

309 (4)

Cytochrome d ubiquinol 
oxidase subunit II

55

316 (17)

Bifunctional glucose-1-
phosphatase/inositol 
phosphatase

56

288 (3)

Glycine betaine 
ABC transporter 
substrate-binding 
protein OsmF

57

175 (4)

Glycine betaine ABC 
transporter permease 
YehY

58

299 (45)

Glycine betaine 
ABC transporter 
ATP binding protein 
YehX

59

396 (27)

Glycine betaine 
ABC 
transporter 
permease 
YehW

60

644 (27)

HTH-type 
transcriptional 
regulator MlrA

61

57 (117)

Site-specific integrase

62

14
37

 (
50

)

Excisionase

63

95
4 

(3
6)

Hypothetical 
protein

64

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

65

502 (23)

valyl-tRNA 
synthetase

66

1163 (93)

Hypothetical 
protein

67

1418 (8)

ead/Ea22-
like family 
protein

68

90
4 

(3
)

Hypothetical 
protein

69

390 (44)

ead/Ea22-
like family 
protein

70

133 (16)

5'-
deoxynucleotidase

71

1443 (54)

YfdQ family 
protein

72

875 (54)

Hypothetical 
protein

73

14
99

 (
2)

Hypothetical 
protein

74

1701 (1)

ParA family protein

75

877 (1)

Peptidase 
S24-
like 
family 
protein

76

1389 (15)

Hypothetical 
protein

77

50
0 

(1
)

Hypothetical 
protein

78

1473 (7)

Hypothetical protein

79

597 (14)

PerC 
family 
transcriptional 
regulator

80

1549 (13)

Phage N-6-
adenine-
methyltransferase

81

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

82

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

83

294 (15)

KilA-N domain-
containing protein

84

1706 (67)

DUF968 domain-
containing protein

85

1422 (222)

Late 
gene 
regulator 
Q

86

538 (279)

Shiga toxin subunit A

87

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

88

74
8 

(2
2)

Hypothetical 
protein

89

383 (273)

SASA family carbohydrate esterase

90

1399 (164)

DUF826 
domain-
containing 
protein

91

89
1 

(1
99

)

pinholin

92

858 (234)

Lysozyme 
(SAR 
endolysin)

93

67
9 

(7
1)

Hypothetical 
protein

94

325 (166)

Antirepressor

95

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

96

23
4 

(1
5)

Hypothetical 
protein

Stx1a_CP022050.2_13
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1

986 (96)

Terminase 
small 
subunit

2

36 (100)

Terminase large subunit

3

1138 (102)

Phage major capsid protein

4

77
9 

(9
5)

Hypothetical 
protein

5

654 (158)

Phage portal protein

6

654 (158)

Phage portal protein

7

24
1 

(9
7)

Phage 
gp6-
like 
head-
tail 
connector 
protein

8

70
5 

(1
00

)

Phage 
head 
closure 
protein

9

1435 (190)

HK97 
gp10 
family 
phage 
protein

10

14
35

 (
19

0)

HK97 
gp10 
family 
phage 
protein

11

1821 (102)

Tail protein

12

1396 (99)

Phage 
tail 
protein

13

36
7 

(1
00

)

Phage 
tail 
protein

14

657 (103)

Phage tail tape measure protein

15

11
43

 (
17

1)

Phage 
tail 
protein

16

761 (182)

Phage minor 
tail protein L

17

157 (171)

Phage tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

22
1 

(3
1)

Hypothetical 
protein

20

653 (191)

Host specificity protein J

21

506 (127)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

22

35 (124)

Phage tail protein

23

14
15

 (
19

2)

Phage 
tail 
protein

24

299 (45)

Glycine betaine 
ABC transporter 
ATP binding protein 
YehX

25

396 (27)

Glycine betaine 
ABC 
transporter 
permease 
YehW

26

154 (195)

IS3 family 
transposase

27

23
8 

(1
81

)

Transposase 28

578 (5)

Tellurite 
resistance 
TerB 
family 
protein

29

61
5 

(4
)

 
DUF3927 
domain-
containing 
protein

30

383 (273)

SASA family carbohydrate esterase

31

17
76

 (
11

)

Hypothetical 
protein

32

1132 (75)

pinholin

33

858 (234)

Lysozyme 
(SAR 
endolysin)

34

15
17

 (
60

)

Hypothetical 
protein

35

1639 (16)

Putative 
antirepressor 

36

11
15

 (
5)

Hypothetical 
protein

37

32
7 

(7
1)

Hypothetical 
protein

38

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

39

49
7 

(2
4)

TonB-
dependent 
receptor

40

11
0 

(9
6)

DUF3950 
domain-
containing 
protein

41

349 (124)

Hypothetical 
protein 
(HNH 
endonuclease)

42

986 (96)

Terminase 
small 
subunit

43

36 (100)

Terminase large subunit

44

1138 (102)

Phage major capsid protein

45

77
9 

(9
5)

Hypothetical 
protein

46

654 (158)

Phage portal protein

47

654 (158)

Phage portal protein

48

24
1 

(9
7)

Phage 
gp6-
like 
head-
tail 
connector 
protein

49

70
5 

(1
00

)

Phage 
head 
closure 
protein

50

1435 (190)

HK97 
gp10 
family 
phage 
protein

51

14
35

 (
19

0)

HK97 
gp10 
family 
phage 
protein

52

1821 (102)

Tail protein

53

1396 (99)

Phage 
tail 
protein

54

36
7 

(1
00

)

Phage 
tail 
protein

55

657 (103)

Phage tail tape measure protein

56

11
43

 (
17

1)

Phage 
tail 
protein

57

761 (182)

Phage minor 
tail protein L

58

157 (171)

Phage tail 
protein

59

1547 (170)

Putative tail 
assembly 
protein

60

653 (191)

Host specificity protein J

61

23
6 

(1
)

Attachment 
invasion 
locus 
protein 
precursor

62

78
3 

(5
)

Transposase

63

12
61

 (
4)

Hypothetical 
protein

64

400 (55)

DUF1076 
domain-
containing 
protein

65

1527 (14)

bfpT-
regulated 
chaperone

66

56
2 

(4
)

Hypothetical 
protein

67

17
51

 (
3)

Transposase

68

12
1 

(5
)

Transposase

69

650 (22)

DUF1076 
domain-
containing 
protein

70

57 (117)

Site-specific integrase

71

14
37

 (
50

)

Excisionase

72

95
4 

(3
6)

Hypothetical 
protein

73

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

74

350 (1)

DUF551 
domain-
containing 
protein

75

75
0 

(4
0)

Hypothetical 
protein

76

1219 (2)

ead/
Ea22-
like 
family 
protein

77

390 (44)

ead/Ea22-
like family 
protein

78

89
6 

(3
3)

DUF4752 
family 
protein

79

11
97

 (
1)

MarR 
family 
transcriptional 
regulator

80

1393 (26)

Hypothetical 
protein

81

40
6 

(2
8)

Hypothetical 
protein

82

58
3 

(2
5)

Hypothetical 
protein

83

50
9 

(2
4)

Hypothetical 
protein

84

507 (22)

Transcriptional 
regulator

85

1059 (7)

LexA family 
transcriptional 
repressor

86

16
51

 (
3)

Hypothetical 
protein

87

764 (26)

DNA-binding 
protein

88

16
21

 (
3)

DUF4222 
domain-
containing 
protein

89

422 (26)

Peptidase

90

13
09

 (
34

)

Hypothetical 
protein

91

295 (13)

DNA-binding protein

92

144 (26)

ATPase AAA

93

320 (25)

Replicative DNA helicase

94

13
21

 (
26

)

Hypothetical 
protein

95

895 (4)

Hypothetical 
protein

96

119 (4)

Hypothetical 
protein

97

1344 (4)

Hypothetical protein 98

538 (279)

Shiga toxin subunit A

99

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

100

74
8 

(2
2)

Hypothetical 
protein

101

383 (273)

SASA family carbohydrate 
esterase

102

383 (273)

SASA 
family 
carbohydrate 
esterase

103

17
76

 (
11

)

Hypothetical 
protein

104

11
32

 (
75

)

pinholin

105

1662 (22)

Hypothetical 
protein

106

51
7 

(2
2)

Hypothetical 
protein

107

51
7 

(2
2)

Hypothetical 
protein

108

858 (234)

Lysozyme 
(SAR 
endolysin)

109

325 (166)

Antirepressor

110

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

111

11
0 

(9
6)

DUF3950 
domain-
containing 
protein

112

349 (124)

Hypothetical 
protein 
(HNH 
endonuclease)Stx1a_CP027319.1_6
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

775 (7)

DNA-
packaging 
protein 
FI

9

87
3 

(8
)

Phage 
tail 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

68
0 

(3
4)

Hypothetical 
protein

21

653 (191)

Host specificity protein J

22

506 (127)

Ail/Lom family 
outer 
membrane 
beta-barrel 
protein

23

15
18

 (
3)

n.d.

24

376 (16)

Phage tail protein

25

1012 (2)

Hypothetical 
protein

26

87
2 

(2
)

Hypothetical 
protein

27

269 (17)

Spermidine/
putrescine ABC 
transporter 
permease PotB

28

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

29

1600 (14)

Inner 
membrane 
protein 
yecN

30

1570 (14)

Hypothetical 
protein

31

57 (117)

Site-specific integrase

32

14
37

 (
50

)

Excisionase

33

95
4 

(3
6)

Hypothetical 
protein

34

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

35

573 (25)

Hypothetical 
protein

36

526 (23)

Serine protease

37

33
7 

(2
3)

Hypothetical 
protein

38

1393 (26)

Hypothetical 
protein

39

40
6 

(2
8)

Hypothetical 
protein

40

58
3 

(2
5)

Hypothetical 
protein

41

50
9 

(2
4)

Hypothetical 
protein

42

507 (22)

Transcriptional 
regulator

43

71
8 

(3
)

n.d.

44

921 (22)

Helix-turn-helix 
transcriptional 
regulator

45

11
78

 (
10

)

Helix-
turn-
helix 
domain-
containing 
protein

46

65
1 

(2
)

Hypothetical 
protein

47

764 (26)

DNA-binding 
protein

48

524 (8)

Transporter

49

422 (26)

Peptidase

50

13
09

 (
34

)

Hypothetical 
protein

51

158 (9)

Helix-turn-helix 
domain-containing 
protein

52

144 (26)

ATPase AAA

53

320 (25)

Replicative DNA helicase

54

13
21

 (
26

)

Hypothetical 
protein

55

1706 (67)

DUF968 domain-
containing protein

56

1422 (222)

Late 
gene 
regulator 
Q

57

538 (279)

Shiga toxin subunit A

58

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

59

383 (273)

SASA family carbohydrate esterase

60

46
9 

(1
50

)

DUF1378 
family 
protein

61

16
71

 (
65

)

Hypothetical 
protein

62

89
1 

(1
99

)

pinholin

63

1423 (27)

Hypothetical 
protein

64

17
93

 (
4)

Hypothetical 
protein

65

858 (234)

Lysozyme 
(SAR 
endolysin)

66

325 (166)

Antirepressor

67

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

68

1581 (63)

Rha family 
transcriptional 
regulator

69

56
5 

(3
)

Hypothetical 
protein
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

14
08

 (
1)

Phage 
portal 
protein

6

745 (63)

Putative protease/scaffold protein

7

1602 (4)

Peptidase

8

88
1 

(5
0)

DUF2190 
family 
protein

9

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

15

880 (4)

Phage 
tail 
tape 
measure 
protein

16

1054 (76)

Phage tail tape measure protein

17

11
43

 (
17

1)

Phage 
tail 
protein

18

761 (182)

Phage minor 
tail protein L

19

157 (171)

Phage tail 
protein

20

1547 (170)

Putative tail 
assembly 
protein

21

653 (191)

Host specificity protein J

22

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

23

658 (2)

Phage tail protein

24

1388 (2)

Tail fiber 
assembly 
protein

25

1506 (2)

Phage tail protein

26

865 (3)

DUF4376 
domain-
containing 
protein

27

96
6 

(1
)

n.d.

28

356 (19)

SsrA-
binding 
protein

29

536 (8)

Site-specific integrase

30

16
75

 (
4)

Excisionase

31

95
4 

(3
6)

Hypothetical 
protein

32

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

33

573 (25)

Hypothetical 
protein

34

526 (23)

Serine protease

35

33
7 

(2
3)

Hypothetical 
protein

36

1393 (26)

Hypothetical 
protein

37

40
6 

(2
8)

Hypothetical 
protein

38

58
3 

(2
5)

Hypothetical 
protein

39

509 (24)

Hypothetical 
protein

40

80
9 

(2
)

Hypothetical 
protein

41

507 (22)

Transcriptional 
regulator

42

922 (9)

HTH-type 
transcriptional 
regulator RdgA

43

272 (3)

ORF6N domain-
containing protein

44

10
27

 (
2)

Restriction 
alleviation 
protein, 
Lar 
family

45

1664 (15)

Hypothetical 
protein

46

1664 (15)

Hypothetical 
protein

47

16
28

 (
2)

Hypothetical 
protein

48

13
09

 (
34

)

Hypothetical 
protein

49

295 (13)

DNA-binding protein

50

144 (26)

ATPase AAA

51

320 (25)

Replicative DNA helicase

52

13
21

 (
26

)

Hypothetical 
protein

53

14
24

 (
7)

Antitermination 
protein

54

895 (4)

Hypothetical 
protein

55

119 (4)

Hypothetical 
protein

56

1344 (4)

Hypothetical protein

57

538 (279)

Shiga toxin subunit A

58

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

59

383 (273)

SASA family carbohydrate esterase

60

46
9 

(1
50

)

DUF1378 
family 
protein

61

16
71

 (
65

)

Hypothetical 
protein

62

89
1 

(1
99

)

pinholin

63

858 (234)

Lysozyme 
(SAR 
endolysin)

64

10
22

 (
23

)

Hypothetical 
protein

65

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

66

23
4 

(1
5)

Hypothetical 
protein
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Terminase 
small 
subunit

2

36 (100)

Terminase large subunit

3

1138 (102)

Phage major capsid protein

4

77
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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51
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Hypothetical 
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Hypothetical 
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Helix-turn-
helix 
transcriptional 
regulator

48

10
09

 (
8)

Cro/
Cl 
family 
transcriptional 
regulator

49

764 (26)

DNA-binding 
protein

50

1664 (15)

Hypothetical 
protein

51

13
09

 (
34

)

Hypothetical 
protein

52

295 (13)

DNA-binding protein

53

144 (26)

ATPase AAA

54

320 (25)

Replicative DNA helicase

55

13
21

 (
26

)

Hypothetical 
protein

56

1706 (67)

DUF968 domain-
containing protein

57

1422 (222)

Late 
gene 
regulator 
Q

58

11
21

 (
8)

Hypothetical 
protein

59

62
6 

(5
5)

Hypothetical 
protein

60

1339 (51)

Site-specific DNA-
methyltransferase

61

14
83

 (
1)

Shiga 
toxin 
subunit 
A

62

1142 (1)

Shiga 
toxin 
subunit 
A

63

538 (279)

Shiga 
toxin 
subunit A

64

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

65

13
62

 (
4)

Hypothetical 
protein

66

61
6 

(4
2)

Hypothetical 
protein

67

1719 (1)

Hypothetical 
protein

68

10
36

 (
1)

Hypothetical 
protein

69

16
97

 (
1)

Sialate 
O-
acetylesterase

70

13
75

 (
1)

Hypothetical 
protein

71

14
25

 (
1)

Hypothetical 
protein

72

10
72

 (
25

)

Hypothetical 
protein

73

13
76

 (
52

)

Hypothetical 
protein

74

13
94

 (
77

)

Hypothetical 
protein

75

45
2 

(1
)

DUF1378 
family 
protein

76

13
99

 (
16

4)

DUF826 
domain-
containing 
protein

77

11
32

 (
75

)

pinholin

78

14
31

 (
1)

Integrase

79

154 (195)

IS3 family 
transposase

80

88
8 

(3
5)

Transposase

81

86
4 

(8
)

Hypothetical 
protein

82

1336 (23)

DUF1376 domain-
containing protein

83

1252 (23)

Replication 
protein

84

876 (1)

DUF1627 
domain-
containing 
protein

85

1044 (1)

AcfC family 
adhesin Paa

86
15

73
 (

1)

Hypothetical 
protein

87

68
3 

(1
)

n.d. 88

10
4 

(6
)

Hypothetical 
protein

89

16
74

 (
4)

Hypothetical 
protein

90

14
94

 (
1)

Hypothetical 
protein

91

41
5 

(1
)

n.d. 92

1706 (67)

DUF968 
domain-
containing 
protein

93

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

94

1550 (1)

Antiterminator

95

13
74

 (
1)

Antiterminator

96

19
7 

(1
)

Hypothetical 
protein

97

57
8 

(5
)

Tellurite 
resistance 
TerB 
family 
protein

98

57
8 

(5
)

Tellurite 
resistance 
TerB 
family 
protein

99

61
5 

(4
)

 
DUF3927 
domain-
containing 
protein

100

13
71

 (
2)

Hypothetical 
protein

101

383 (273)

SASA family carbohydrate esterase

102

14
92

 (
6)

Hypothetical 
protein

103

13
5 

(1
)

pinholin

104

838 (44)

Lysozyme 
(SAR 
endolysin)

105

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

106

33
0 

(3
)

Hypothetical 
protein

107

41
6 

(2
)

Hypothetical 
protein

108

17
87

 (
10

)

PerC 
family 
transcriptional 
regulator

109

11
0 

(9
6)

DUF3950 
domain-
containing 
protein

110

349 (124)

Hypothetical 
protein 
(HNH 
endonuclease)Stx2a_CP014583.1_16

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative tail 
assembly 
protein

18

22
1 

(3
1)

Hypothetical 
protein

19

653 (191)

Host specificity protein J

20

506 (127)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

21

35 (124)

Phage tail protein

22

14
15

 (
19

2)

Phage 
tail 
protein

23

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

24

1600 (14)

Inner 
membrane 
protein 
yecN

25

1570 (14)

Hypothetical 
protein

26

57 (117)

Site-specific integrase

27

14
37

 (
50

)

Excisionase

28

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

29

573 (25)

Hypothetical 
protein

30

526 (23)

Serine protease

31

33
7 

(2
3)

Hypothetical 
protein

32

1393 (26)

Hypothetical 
protein

33

40
6 

(2
8)

Hypothetical 
protein

34

58
3 

(2
5)

Hypothetical 
protein

35

50
9 

(2
4)

Hypothetical 
protein

36

507 (22)

Transcriptional 
regulator

37

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

38

764 (26)

DNA-binding 
protein

39

1664 (15)

Hypothetical 
protein

40

13
09

 (
34

)

Hypothetical 
protein

41

295 (13)

DNA-binding protein

42

144 (26)

ATPase AAA

43

320 (25)

Replicative DNA helicase

44

13
21

 (
26

)

Hypothetical 
protein

45

1706 (67)

DUF968 domain-
containing protein

46

1422 (222)

Late 
gene 
regulator 
Q

47

62
6 

(5
5)

Hypothetical 
protein

48

1339 (51)

Site-specific DNA-
methyltransferase

49

538 (279)

Shiga toxin subunit A

50

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

51

61
7 

(4
7)

Hypothetical 
protein

52

13
62

 (
4)

Hypothetical 
protein

53

383 (273)

SASA family carbohydrate esterase

54

1399 (164)

DUF826 
domain-
containing 
protein

55

89
1 

(1
99

)

pinholin

56

1423 (27)

Hypothetical 
protein

57

858 (234)

Lysozyme 
(SAR 
endolysin)

58

15
17

 (
60

)

Hypothetical 
protein

59

15
89

 (
7)

n.d. 60

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

61

23
4 

(1
5)

Hypothetical 
protein

Stx2a_CP014583.1_2

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

14
93

 (
1)

Phage 
terminase 
large 
subunit 
family 
protein

4

40
7 

(5
0)

Hypothetical 
protein

5

1503 (49)

Phage portal protein

6

745 (63)

Putative protease/scaffold protein

7

88
1 

(5
0)

DUF2190 
family 
protein

8

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

9

1580 (65)

Phage tail 
protein

10

1725 (68)

Phage 
tail 
protein

11

1568 (69)

Phage tail 
protein

12

579 (70)

Phage 
minor 
tail 
protein G

13

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

14

1054 (76)

Phage tail tape measure protein

15

11
43

 (
17

1)

Phage 
tail 
protein

16

761 (182)

Phage minor 
tail protein L

17

157 (171)

Phage tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

22
1 

(3
1)

Hypothetical 
protein

20

653 (191)

Host specificity protein J

21

1073 (4)

Host 
specificity 
protein J

22

506 (127)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

23

35 (124)

Phage tail protein

24

14
15

 (
19

2)

Phage 
tail 
protein

25

96
4 

(6
)

Hypothetical 
protein

26

1472 (8)

Peptidase M85

27

13
13

 (
72

)

DinI-
like 
family 
protein

28

10
64

 (
1)

Hypothetical 
protein

29

99
0 

(1
0)

Hydrolase

30

99
0 

(1
0)

Hydrolase

31

1535 (9)

Aspartate--tRNA ligase

32

727 (7)

Dihydroneopterin 
triphosphate 
pyrophosphatase

33

630 (7)

Chain A, 
Protein yebC

34

598 (7)

Crossover 
junction 
endodeoxyribonuclease 
ruvC

35

408 (7)

Hypothetical 
protein

36

94
8 

(6
)

Hypothetical 
protein

37

673 (7)

Holliday 
junction 
branch 
migration 
protein RuvA

38

1596 (7)

Holliday junction 
branch migration DNA 
helicase RuvB

39

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

40

1600 (14)

Inner 
membrane 
protein 
yecN

41

1570 (14)

Hypothetical 
protein

42

57 (117)

Site-specific integrase

43

14
37

 (
50

)

Excisionase

44

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

45

573 (25)

Hypothetical 
protein

46

526 (23)

Serine protease

47

33
7 

(2
3)

Hypothetical 
protein

48

1393 (26)

Hypothetical 
protein

49

40
6 

(2
8)

Hypothetical 
protein

50

58
3 

(2
5)

Hypothetical 
protein

51

50
9 

(2
4)

Hypothetical 
protein

52

507 (22)

Transcriptional 
regulator

53

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

54

764 (26)

DNA-binding 
protein

55

1664 (15)

Hypothetical 
protein

56

13
09

 (
34

)

Hypothetical 
protein

57

295 (13)

DNA-binding protein

58

144 (26)

ATPase AAA

59

320 (25)

Replicative DNA helicase

60

13
21

 (
26

)

Hypothetical 
protein

61

1706 (67)

DUF968 domain-
containing protein

62

1422 (222)

Late 
gene 
regulator 
Q

63

62
6 

(5
5)

Hypothetical 
protein

64

1339 (51)

Site-specific DNA-
methyltransferase

65

538 (279)

Shiga toxin 
subunit A

66

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

67

61
7 

(4
7)

Hypothetical 
protein

68

13
62

 (
4)

Hypothetical 
protein

69

383 (273)

SASA family carbohydrate esterase

70

46
9 

(1
50

)

DUF1378 
family 
protein

71

13
99

 (
16

4)

DUF826 
domain-
containing 
protein

72

89
1 

(1
99

)

pinholin

73

1423 (27)

Hypothetical 
protein

74

858 (234)

Lysozyme 
(SAR 
endolysin)

75

15
89

 (
7)

n.d. 76

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

77

23
4 

(1
5)

Hypothetical 
protein

Stx2a_CP014670.1_15

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

945 (68)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative tail 
assembly 
protein

18

12
70

 (
7)

Hypothetical 
protein

19

653 (191)

Host specificity protein J

20

506 (127)

Ail/Lom family 
outer 
membrane 
beta-barrel 
protein

21

15
18

 (
3)

n.d.

22

376 (16)

Phage tail protein

23

38
1 

(6
)

Hypothetical 
protein

24

16
01

 (
5)

YkgJ 
family 
cysteine 
cluster 
protein

25

87
2 

(2
)

Hypothetical 
protein

26

269 (17)

Spermidine/
putrescine ABC 
transporter 
permease PotB

27

299 (45)

Glycine betaine ABC 
transporter ATP binding 
protein YehX

28

933 (16)

Peptidase T

29

1705 (15)

Cupin domain-
containing protein

30

85
2 

(1
1)

Hypothetical 
protein

31

1536 (103)

Site-specific integrase

32

23
3 

(3
)

Hypothetical 
protein

33

12
60

 (
4)

Hypothetical 
protein

34

16
23

 (
3)

Hypothetical 
protein

35

1831 (2)

Hypothetical 
protein

36

863 (4)

Host cell 
division 
inhibitor 
Icd-like 
protein

37

37
8 

(3
)

Hypothetical 
protein

38

89
9 

(1
1)

DUF4222 
domain-
containing 
protein

39

429 (11)

AAA family ATPase

40

13
34

 (
13

)

Hypothetical 
protein

41

99
 (

2)

Hypothetical 
protein

42

1497 (10)

Single-
stranded 
DNA-
binding 
protein

43

17
87

 (
10

)

PerC 
family 
transcriptional 
regulator

44

89
2 

(3
)

Hypothetical 
protein

45

48
8 

(1
)

Hypothetical 
protein

46

1704 (25)

Tyrosine-type 
recombinase/integrase

47

10
32

 (
8)

Putative 
excisionase

48

1056 (28)

Exodeoxyribonuclease VIII

49

12
36

 (
27

)

DUF1482 
family 
protein

50

44
2 

(2
5)

Cell 
division 
inhibitor

51

12
05

 (
1)

Hypothetical 
protein

52

68
6 

(4
)

Hypothetical 
protein

53

63
1 

(1
4)

Hypothetical 
protein

54

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

55

1457 (2)

LexA family 
transcriptional 
regulator

56

16
42

 (
2)

Transcriptional 
regulator

57

696 (22)

Hypothetical 
protein

58

1336 (23)

DUF1376 domain-
containing protein

59

1252 (23)

Replication 
protein

60

531 (33)

DUF1627 
domain-
containing 
protein

61

947 (25)

DUF977 
family 
protein

62

80
3 

(1
3)

Hypothetical 
protein

63

15
57

 (
15

)

Hypothetical 
protein

64

12
89

 (
14

)

Hypothetical 
protein

65

725 (11)

Hypothetical 
protein

66

47
6 

(4
6)

Type 
I 
toxin-
antitoxin 
system 
Hok 
family 
toxin

67

44
8 

(1
4)

Hypothetical 
protein

68

14
04

 (
18

)

Hypothetical 
protein

69

1706 (67)

DUF968 domain-
containing protein

70

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

71

984 (13)

DUF1133 
family 
protein (Q 
antiterminator 
HHPred)

72

62
6 

(5
5)

Hypothetical 
protein

73

1339 (51)

Site-specific DNA-
methyltransferase

74

538 (279)

Shiga toxin 
subunit A

75

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

76

61
7 

(4
7)

Hypothetical 
protein

77

86
 (

2)

Hypothetical 
protein

78

383 (273)

SASA family carbohydrate esterase

79

1399 (164)

DUF826 
domain-
containing 
protein

80

89
1 

(1
99

)

pinholin

81

1423 (27)

Hypothetical 
protein

82

858 (234)

Lysozyme 
(SAR 
endolysin)

83

15
17

 (
60

)

Hypothetical 
protein

84

15
89

 (
7)

n.d.

85

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

86

15
45

 (
29

)

Hypothetical 
protein

Stx2a_CP016628.1_5

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101 102

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

46
 (

1)

Hypothetical 
protein

11

1568 (69)

Phage tail 
protein

12

579 (70)

Phage 
minor 
tail 
protein G

13

23
4 

(1
5)

Hypothetical 
protein

14

1233 (50)

DUF1441 
family 
protein

15

37
3 

(1
)

Hypothetical 
protein 
(Terminase)

16

1111 (1)

Phage 
terminase 
large 
subunit 
family 
protein

17

1434 (1)

Phage 
terminase 
large subunit

18

51
9 

(1
)

Phage 
terminase 
large 
subunit 
family 
protein

19

11
2 

(1
)

n.d. 20

40
7 

(5
0)

Hypothetical 
protein

21

10
76

 (
1)

Phage 
portal 
protein

22

13
31

 (
1)

Phage 
portal 
protein

23

91
3 

(1
)

Phage 
portal 
protein

24

10
07

 (
1)

Phage 
portal 
protein

25

791 (1)

Phage 
portal 
protein

26

17
85

 (
1)

Hypothetical 
protein

27

85
 (

1)

Clp 
protease 
ClpP

28

702 (1)

Clp 
protease 
ClpP

29

17
44

 (
1)

Peptidase

30

78
0 

(1
)

Peptidase 
S14

31

16
02

 (
4)

Peptidase

32

881 (50)

DUF2190 
family 
protein

33

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

34

16
22

 (
1)

Putative 
minor 
tail 
protein

35

15
80

 (
65

)

Phage 
tail 
protein

36

12
01

 (
1)

Phage 
tail 
protein

37

17
25

 (
68

)

Phage 
tail 
protein

38

1568 (69)

Phage tail 
protein

39

579 (70)

Phage 
minor 
tail 
protein G

40

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

41

1054 (76)

Phage tail tape measure protein

42

37
1 

(2
)

Phage 
tail 
tape 
measure 
protein

43

11
43

 (
17

1)

Phage 
tail 
protein

44

761 (182)

Phage minor 
tail protein L

45

157 (171)

Phage tail 
protein

46

1547 (170)

Putative tail 
assembly 
protein

47

12
70

 (
7)

Hypothetical 
protein

48

653 (191)

Host specificity protein J

49

506 (127)

Ail/Lom family 
outer 
membrane 
beta-barrel 
protein

50

376 (16)

Phage tail protein

51

13
69

 (
14

)

Hypothetical 
protein

52

17
39

 (
9)

Hypothetical 
protein

53

15
01

 (
19

)

Hypothetical 
protein

54

1590 (13)

Tyrosine-type 
recombinase/integrase

55

15
1 

(1
0)

DUF4224 
domain-
containing 
protein

56

1056 (28)

Exodeoxyribonuclease VIII

57

12
36

 (
27

)

DUF1482 
family 
protein

58

44
2 

(2
5)

Cell 
division 
inhibitor

59

11
7 

(1
6)

Hypothetical 
protein

60

49
1 

(6
)

Hypothetical 
protein

61

631 (14)

Hypothetical 
protein

62

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

63

16
3 

(3
)

Type 
II 
toxin-
antitoxin 
system 
RelE/
ParE 
family 
toxin

64

86
9 

(8
)

Stability 
determinant

65

837 (3)

Helix-turn-
helix 
transcriptional 
regulator

66

11
5 

(3
)

Helix-
turn-
helix 
transcriptional 
regulator

67

696 (22)

Hypothetical 
protein

68

1336 (23)

DUF1376 domain-
containing protein

69

1252 (23)

Replication 
protein

70

531 (33)

DUF1627 
domain-
containing 
protein

71

36
9 

(1
7)

DNA-
binding 
protein

72

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

73

17
70

 (
11

)

Hypothetical 
protein

74

23
5 

(4
)

Hypothetical 
protein

75

80
3 

(1
3)

Hypothetical 
protein

76

15
57

 (
15

)

Hypothetical 
protein

77

12
89

 (
14

)

Hypothetical 
protein

78

725 (11)

Hypothetical 
protein

79

44
8 

(1
4)

Hypothetical 
protein

80

14
04

 (
18

)

Hypothetical 
protein

81

1706 (67)

DUF968 domain-
containing protein

82

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

83

984 (13)

DUF1133 
family 
protein (Q 
antiterminator 
HHPred)

84

62
6 

(5
5)

Hypothetical 
protein

85

1339 (51)

Site-specific DNA-
methyltransferase

86

538 (279)

Shiga toxin subunit A

87

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

88

61
7 

(4
7)

Hypothetical 
protein

89

383 (273)

SASA family carbohydrate esterase

90

46
9 

(1
50

)

DUF1378 
family 
protein

91

16
71

 (
65

)

Hypothetical 
protein

92

89
1 

(1
99

)

pinholin

93

1423 (27)

Hypothetical 
protein

94

858 (234)

Lysozyme 
(SAR 
endolysin)

95

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

96

27
9 

(2
1)

Hypothetical 
protein

97

23
4 

(1
5)

Hypothetical 
protein

98

1233 (50)

DUF1441 
family 
protein

99

388 (53)

Phage terminase large subunit family protein

100

40
7 

(5
0)

Hypothetical 
protein

101

1503 (49)

Phage portal protein

102

745 (63)

Putative protease/scaffold protein

103

88
1 

(5
0)

DUF2190 
family 
protein

104

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

105

1580 (65)

Phage tail 
protein

106

1725 (68)

Phage 
tail 
protein

107

1568 (69)

Phage tail 
protein

108

579 (70)

Phage 
minor 
tail 
protein G

109

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

110

1054 (76)

Phage tail tape measure protein

111

11
43

 (
17

1)

Phage 
tail 
protein

112

761 (182)

Phage minor 
tail protein L

113

157 (171)

Phage tail 
protein

114

1547 (170)

Putative tail 
assembly 
protein

115

12
88

 (
4)

Hypothetical 
protein

116

653 (191)

Host specificity protein J

117

506 (127)

Ail/Lom family 
outer 
membrane 
beta-barrel 
protein

118

376 (16)

Phage tail protein

119

13
69

 (
14

)

Hypothetical 
protein

120

17
39

 (
9)

Hypothetical 
protein

121

15
01

 (
19

)

Hypothetical 
protein

122

514 (2)

Sulfurtransferase 
TusE

123

621 (3)

FtsH 
protease 
modulator 
YccA

124

1590 (13)

Tyrosine-type 
recombinase/integrase

125

15
1 

(1
0)

DUF4224 
domain-
containing 
protein

126

1056 (28)

Exodeoxyribonuclease VIII

127

12
36

 (
27

)

DUF1482 
family 
protein

128

44
2 

(2
5)

Cell 
division 
inhibitor

129

11
7 

(1
6)

Hypothetical 
protein

130

11
76

 (
2)

Hypothetical 
protein

131

11
68

 (
2)

Hypothetical 
protein

132

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

133

1368 (2)

Hypothetical 
protein

134

42
1 

(1
)

n.d.

135

696 (22)

Hypothetical 
protein

136

1336 (23)

DUF1376 domain-
containing protein

137

1252 (23)

Replication 
protein

138

531 (33)

DUF1627 
domain-
containing 
protein

139

36
9 

(1
7)

DNA-
binding 
protein

140

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

141

17
70

 (
11

)

Hypothetical 
protein

142

23
5 

(4
)

Hypothetical 
protein

143

80
3 

(1
3)

Hypothetical 
protein

144

15
57

 (
15

)

Hypothetical 
protein

145

12
89

 (
14

)

Hypothetical 
protein

146

725 (11)

Hypothetical 
protein

147

44
8 

(1
4)

Hypothetical 
protein

148

14
04

 (
18

)

Hypothetical 
protein

149

1706 (67)

DUF968 domain-
containing protein

150

1422 (222)

Late 
gene 
regulator 
Q

151

11
21

 (
8)

Hypothetical 
protein

152

62
6 

(5
5)

Hypothetical 
protein

153

1339 (51)

Site-specific DNA-
methyltransferase

154

10
37

 (
3)

Hypothetical 
protein

155

578 (5)

Tellurite 
resistance 
TerB 
family 
protein

156

61
5 

(4
)

 
DUF3927 
domain-
containing 
protein

157

61
7 

(4
7)

Hypothetical 
protein

158

86
 (

2)

Hypothetical 
protein

159

383 (273)

SASA family carbohydrate esterase

160

89
1 

(1
99

)

pinholin

161

1662 (22)

Hypothetical 
protein

162

858 (234)

Lysozyme 
(SAR 
endolysin)

163

15
17

 (
60

)

Hypothetical 
protein

164

15
89

 (
7)

n.d.

165

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

166

23
4 

(1
5)

Hypothetical 
protein
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1

986 (96)

Terminase 
small 
subunit

2

36 (100)

Terminase large subunit

3

1138 (102)

Phage major capsid protein

4

77
9 

(9
5)

Hypothetical 
protein

5

654 (158)

Phage portal protein

6

654 (158)

Phage portal protein

7

24
1 

(9
7)

Phage 
gp6-
like 
head-
tail 
connector 
protein

8

70
5 

(1
00

)

Phage 
head 
closure 
protein

9

1435 (190)

HK97 
gp10 
family 
phage 
protein

10

14
35

 (
19

0)

HK97 
gp10 
family 
phage 
protein

11

1821 (102)

Tail protein

12

1396 (99)

Phage 
tail 
protein

13

36
7 

(1
00

)

Phage 
tail 
protein

14

657 (103)

Phage tail tape measure protein

15

11
43

 (
17

1)

Phage 
tail 
protein

16

761 (182)

Phage minor 
tail protein L

17

157 (171)

Phage tail 
protein

18

1547 (170)

Putative tail 
assembly 
protein

19

464 (5)

Putative 
superoxide 
dismutase

20

653 (191)

Host specificity protein J

21

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

22

35 (124)

Phage tail protein

23

14
15

 (
19

2)

Phage 
tail 
protein

24

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

25

1600 (14)

Inner 
membrane 
protein 
yecN

26

1570 (14)

Hypothetical 
protein

27

57 (117)

Site-specific integrase

28

14
37

 (
50

)

Excisionase

29

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

30

573 (25)

Hypothetical 
protein

31

526 (23)

Serine protease

32

33
7 

(2
3)

Hypothetical 
protein

33

1393 (26)

Hypothetical 
protein

34

40
6 

(2
8)

Hypothetical 
protein

35

58
3 

(2
5)

Hypothetical 
protein

36

50
9 

(2
4)

Hypothetical 
protein

37

507 (22)

Transcriptional 
regulator

38

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

39

764 (26)

DNA-binding 
protein

40

1664 (15)

Hypothetical 
protein

41

11
54

 (
3)

Hypothetical 
protein

42

295 (13)

DNA-binding protein

43

144 (26)

ATPase AAA

44

320 (25)

Replicative DNA helicase

45

13
21

 (
26

)

Hypothetical 
protein

46

1706 (67)

DUF968 domain-
containing protein

47

1422 (222)

Late 
gene 
regulator 
Q

48

62
6 

(5
5)

Hypothetical 
protein

49

1339 (51)

Site-specific DNA-
methyltransferase

50

538 (279)

Shiga toxin subunit A

51

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

52

14
48

 (
55

)

Hypothetical 
protein

53

12
44

 (
17

)

Putative 
membrane 
protein

54

383 (273)

SASA family carbohydrate esterase

55

46
9 

(1
50

)

DUF1378 
family 
protein

56

13
99

 (
16

4)

DUF826 
domain-
containing 
protein

57

89
1 

(1
99

)

pinholin

58

85
8 

(2
34

)

Lysozyme 
(SAR 
endolysin)

59

1417 (37)

Transposase

60

12
92

 (
35

)

IS66 
family 
insertion 
sequence 
element 
accessory 
protein 
TnpB

61

1735 (37)

IS66-like element ISEc8 family 
transposase

62

858 (234)

Lysozyme 
(SAR 
endolysin)

63

10
22

 (
23

)

Hypothetical 
protein

64

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

65

27
9 

(2
1)

Hypothetical 
protein

66

11
0 

(9
6)

DUF3950 
domain-
containing 
protein

67

349 (124)

Hypothetical 
protein 
(HNH 
endonuclease)

68

21
3 

(4
)

HNH 
endonuclease 
family 
proteinStx2a_CP018237.1_10
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

15
46

 (
1)

Prophage 
Clp 
protease-
like 
protein

7

881 (50)

DUF2190 
family 
protein

8

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

9

1580 (65)

Phage tail 
protein

10

1725 (68)

Phage 
tail 
protein

11

32
8 

(1
)

Phage 
tail 
protein

12

15
68

 (
69

)

Phage 
tail 
protein

13

12
78

 (
1)

Phage 
tail 
protein

14

579 (70)

Phage 
minor 
tail 
protein G

15

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

16

1054 (76)

Phage tail tape measure protein

17

11
43

 (
17

1)

Phage 
tail 
protein

18

761 (182)

Phage minor 
tail protein L

19

157 (171)

Phage tail 
protein

20

1547 (170)

Putative tail 
assembly 
protein

21

12
88

 (
4)

Hypothetical 
protein

22

653 (191)

Host specificity protein J

23

506 (127)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

24

376 (16)

Phage tail protein

25

1012 (2)

Hypothetical 
protein

26

21 (4)

Hydrogenase 1 small 
subunit

27

1537 (4)

Ni/Fe-hydrogenase large subunit

28

1762 (4)

Ni/Fe-
hydrogenase b-
type 
cytochrome 
subunit

29

1525 (4)

Hydrogenase 
1 maturation 
protease

30

1728 (4)

Hydrogenase-1 
operon 
protein 
HyaE

31

270 (4)

Hydrogenase 
expression/
formation protein

32

1609 (4)

Cytochrome bd-II oxidase subunit 
1

33

309 (4)

Cytochrome d ubiquinol 
oxidase subunit II

34

316 (17)

Bifunctional glucose-1-
phosphatase/inositol 
phosphatase

35

1802 (6)

Tyrosine-protein kinase

36

1590 (13)

Tyrosine-type 
recombinase/
integrase

37

15
1 

(1
0)

DUF4224 
domain-
containing 
protein

38

1056 (28)

Exodeoxyribonuclease VIII

39

12
36

 (
27

)

DUF1482 
family 
protein

40

44
2 

(2
5)

Cell 
division 
inhibitor

41

11
7 

(1
6)

Hypothetical 
protein

42

49
1 

(6
)

Hypothetical 
protein

43

631 (14)

Hypothetical 
protein

44

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

45

86
9 

(8
)

Stability 
determinant

46

837 (3)

Helix-turn-
helix 
transcriptional 
regulator

47

11
5 

(3
)

Helix-
turn-
helix 
transcriptional 
regulator

48

696 (22)

Hypothetical 
protein

49

1336 (23)

DUF1376 domain-
containing protein

50

1252 (23)

Replication 
protein

51

531 (33)

DUF1627 
domain-
containing 
protein

52

36
9 

(1
7)

DNA-
binding 
protein

53

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

54

17
70

 (
11

)

Hypothetical 
protein

55

23
5 

(4
)

Hypothetical 
protein

56

80
3 

(1
3)

Hypothetical 
protein

57

15
57

 (
15

)

Hypothetical 
protein

58

12
89

 (
14

)

Hypothetical 
protein

59

725 (11)

Hypothetical 
protein

60

44
8 

(1
4)

Hypothetical 
protein

61

14
04

 (
18

)

Hypothetical 
protein

62

1706 (67)

DUF968 domain-
containing protein

63

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

64

984 (13)

DUF1133 
family 
protein (Q 
antiterminator 
HHPred)

65

62
6 

(5
5)

Hypothetical 
protein

66

1339 (51)

Site-specific DNA-
methyltransferase

67

538 (279)

Shiga toxin subunit A

68

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

69

61
7 

(4
7)

Hypothetical 
protein

70

383 (273)

SASA family carbohydrate esterase

71

46
9 

(1
50

)

DUF1378 
family 
protein

72

16
71

 (
65

)

Hypothetical 
protein

73

89
1 

(1
99

)

pinholin

74

1423 (27)

Hypothetical 
protein

75

858 (234)

Lysozyme 
(SAR 
endolysin)

76

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

77

27
9 

(2
1)

Hypothetical 
protein

78

23
4 

(1
5)

Hypothetical 
protein
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

45
0 

(4
)

Hypothetical 
protein

21

43
7 

(1
2)

Hypothetical 
protein

22

12
43

 (
8)

n.d.

23

68
0 

(3
4)

Hypothetical 
protein

24

653 (191)

Host specificity protein J

25

17
55

 (
16

)

Hypothetical 
protein

26

1451 (31)

Phage tail protein

27

47
9 

(2
7)

Phage 
tail 
protein

28

254 (46)

Tail fiber 
assembly 
protein

29

17
39

 (
9)

Hypothetical 
protein

30

13
13

 (
72

)

DinI-
like 
family 
protein

31

60 (26)

Sensor histidine kinase

32

503 (15)

Two-
component 
system 
response 
regulator BtsR

33

454 (15)

DUF1456 
family 
protein

34

1234 (17)

YehR 
family 
lipoprotein

35

1803 (7)

Hypothetical 
protein

36

1803 (7)

Hypothetical protein

37

308 (4)

VWA domain-containing 
protein

38

1805 (6)

Hypothetical protein

39

176 (4)

MoxR family ATPase

40

17
92

 (
2)

Hypothetical 
protein

41

655 (2)

DUF4132 domain-containing protein 42

299 (45)

Glycine betaine 
ABC transporter 
ATP binding protein 
YehX

43

396 (27)

Glycine betaine 
ABC 
transporter 
permease 
YehW

44

644 (27)

HTH-type 
transcriptional 
regulator MlrA

45

57 (117)

Site-specific integrase

46

14
37

 (
50

)

Excisionase

47

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

48

573 (25)

Hypothetical 
protein

49

526 (23)

Serine protease

50

33
7 

(2
3)

Hypothetical 
protein

51

1393 (26)

Hypothetical 
protein

52

40
6 

(2
8)

Hypothetical 
protein

53

58
3 

(2
5)

Hypothetical 
protein

54

50
9 

(2
4)

Hypothetical 
protein

55

507 (22)

Transcriptional 
regulator

56

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

57

10
09

 (
8)

Cro/
Cl 
family 
transcriptional 
regulator

58

764 (26)

DNA-binding 
protein

59

524 (8)

Transporter

60

422 (26)

Peptidase

61

13
09

 (
34

)

Hypothetical 
protein

62

23
9 

(2
)

Hypothetical 
protein

63

1594 (5)

Replication protein

64

144 (26)

ATPase AAA

65

320 (25)

Replicative DNA helicase

66

13
21

 (
26

)

Hypothetical 
protein

67

1706 (67)

DUF968 domain-
containing protein

68

1422 (222)

Late 
gene 
regulator 
Q

69

1304 (5)

Hypothetical 
protein

70

62
6 

(5
5)

Hypothetical 
protein

71

1339 (51)

Site-specific DNA-
methyltransferase

72

538 (279)

Shiga toxin 
subunit A

73

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

74

14
48

 (
55

)

Hypothetical 
protein

75

12
44

 (
17

)

Putative 
membrane 
protein

76

383 (273)

SASA family carbohydrate esterase

77

48
1 

(5
)

Hypothetical 
protein

78

89
1 

(1
99

)

pinholin

79

1662 (22)

Hypothetical 
protein

80

51
7 

(2
2)

Hypothetical 
protein

81

858 (234)

Lysozyme 
(SAR 
endolysin)

82

325 (166)

Antirepressor

83

32
7 

(7
1)

Hypothetical 
protein

84

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

85

1581 (63)

Rha family 
transcriptional 
regulator

86

94
4 

(9
)

Hypothetical 
protein

87

90
9 

(6
)

Hypothetical 
proteinStx2a_CP023541.1_6
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase 
large subunit family 
protein

3

797 (6)

Tyrosine-type recombinase/
integrase

4

14
68

 (
4)

Hypothetical 
protein

5

1775 (5)

Antirepressor 
protein

6

82
 (

2)

Hypothetical 
protein

7

16
91

 (
2)

Host 
cell 
division 
inhibitor 
Icd-
like 
protein

8

16
28

 (
2)

Hypothetical 
protein

9

251 (1)

Hypothetical 
protein

10

37
8 

(3
)

Hypothetical 
protein

11

13
8 

(1
)

DUF4222 
domain-
containing 
protein

12

1454 (4)

DNA primase

13

13
34

 (
13

)

Hypothetical 
protein

14

1497 (10)

Single-
stranded 
DNA-
binding 
protein

15

47
7 

(5
)

Hypothetical 
protein

16

18
06

 (
2)

Hypothetical 
protein

17

745 (63)

Putative protease/scaffold protein

18

13
27

 (
5)

Hypothetical 
protein

19

388 (53)

Phage terminase large 
subunit family protein

20

40
7 

(5
0)

Hypothetical 
protein

21

1503 (49)

Phage portal protein

22

745 (63)

Putative protease/
scaffold protein

23

745 (63)

Putative protease/
scaffold protein

24

88
1 

(5
0)

DUF2190 
family 
protein

25

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

26

1580 (65)

Phage tail 
protein

27

1725 (68)

Phage 
tail 
protein

28

1568 (69)

Phage tail 
protein

29

579 (70)

Phage 
minor 
tail 
protein G

30

94
5 

(6
8)

Phage 
tail 
assembly 
protein 
T

31

1054 (76)

Phage tail tape measure protein

32

11
43

 (
17

1)

Phage 
tail 
protein

33

761 (182)

Phage minor 
tail protein L

34

157 (171)

Phage tail 
protein

35

1547 (170)

Putative tail 
assembly 
protein

36

653 (191)

Host specificity protein J

37

506 (127)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

38

35 (124)

Phage tail protein

39

14
15

 (
19

2)

Phage 
tail 
protein

40

87
1 

(5
)

Hypothetical 
protein

41

1472 (8)

Peptidase M85

42

13
13

 (
72

)

DinI-
like 
family 
protein

43

990 (10)

Hydrolase 44

1535 (9)

Aspartate--tRNA ligase

45

727 (7)

Dihydroneopterin 
triphosphate 
pyrophosphatase

46

630 (7)

Chain A, 
Protein yebC

47

598 (7)

Crossover 
junction 
endodeoxyribonuclease 
ruvC

48

408 (7)

Hypothetical 
protein

49

94
8 

(6
)

Hypothetical 
protein

50

673 (7)

Holliday 
junction 
branch 
migration 
protein RuvA

51

1596 (7)

Holliday junction 
branch migration DNA 
helicase RuvB

52

1832 (2)

Zinc ABC 
transporter 
permease 
subunit ZnuB

53

1045 (2)

Zinc ABC 
transporter, 
ATP-binding 
protein ZnuC

54

14 (2)

Zinc ABC transporter, 
periplasmic-binding 
protein ZnuA

55

1080 (2)

Murein DD-endopeptidase 
MepM

56

8 (3)

Lipid A biosynthesis 
palmitoleoyl 
acyltransferase

57

3 (4)

tRNA 5-
methoxyuridine(34)/
uridine 5-oxyacetic 
acid(34) synthase 
CmoB

58

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

59

1600 (14)

Inner 
membrane 
protein 
yecN

60

1570 (14)

Hypothetical 
protein

61

57 (117)

Site-specific integrase

62

14
37

 (
50

)

Excisionase

63

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

64

573 (25)

Hypothetical 
protein

65

526 (23)

Serine protease

66

33
7 

(2
3)

Hypothetical 
protein

67

1393 (26)

Hypothetical 
protein

68

40
6 

(2
8)

Hypothetical 
protein

69

58
3 

(2
5)

Hypothetical 
protein

70

50
9 

(2
4)

Hypothetical 
protein

71

507 (22)

Transcriptional 
regulator

72

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

73

10
09

 (
8)

Cro/
Cl 
family 
transcriptional 
regulator

74

764 (26)

DNA-binding 
protein

75

16
21

 (
3)

DUF4222 
domain-
containing 
protein

76

1664 (15)

Hypothetical 
protein

77

13
09

 (
34

)

Hypothetical 
protein

78

295 (13)

DNA-binding 
protein

79

144 (26)

ATPase AAA

80

320 (25)

Replicative DNA helicase

81

13
21

 (
26

)

Hypothetical 
protein

82

1706 (67)

DUF968 domain-
containing protein

83

1422 (222)

Late 
gene 
regulator 
Q

84

11
21

 (
8)

Hypothetical 
protein

85

62
6 

(5
5)

Hypothetical 
protein

86

1339 (51)

Site-specific DNA-
methyltransferase

87

538 (279)

Shiga toxin 
subunit A

88

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

89

14
48

 (
55

)

Hypothetical 
protein

90

383 (273)

SASA family carbohydrate esterase

91

13
94

 (
77

)

Hypothetical 
protein

92

1399 (164)

DUF826 
domain-
containing 
protein

93

89
1 

(1
99

)

pinholin

94

1662 (22)

Hypothetical 
protein

95

51
7 

(2
2)

Hypothetical 
protein

96

858 (234)

Lysozyme 
(SAR 
endolysin)

97

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

98

23
4 

(1
5)

Hypothetical 
protein
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

45
0 

(4
)

Hypothetical 
protein

21

43
7 

(1
2)

Hypothetical 
protein

22

12
43

 (
8)

n.d.

23

68
0 

(3
4)

Hypothetical 
protein

24

653 (191)

Host specificity protein J

25

17
55

 (
16

)

Hypothetical 
protein

26

1451 (31)

Phage tail protein

27

1451 (31)

Phage tail protein

28

47
9 

(2
7)

Phage 
tail 
protein

29

254 (46)

Tail fiber 
assembly 
protein

30

15
01

 (
19

)

Hypothetical 
protein

31

13
13

 (
72

)

DinI-
like 
family 
protein

32

60 (26)

Sensor histidine kinase

33

299 (45)

Glycine betaine 
ABC transporter 
ATP binding protein 
YehX

34

396 (27)

Glycine betaine 
ABC 
transporter 
permease 
YehW

35

644 (27)

HTH-type 
transcriptional 
regulator MlrA

36

57 (117)

Site-specific integrase

37

14
37

 (
50

)

Excisionase

38

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

39

573 (25)

Hypothetical 
protein

40

526 (23)

Serine protease

41

33
7 

(2
3)

Hypothetical 
protein

42

1393 (26)

Hypothetical 
protein

43

40
6 

(2
8)

Hypothetical 
protein

44

58
3 

(2
5)

Hypothetical 
protein

45

50
9 

(2
4)

Hypothetical 
protein

46

507 (22)

Transcriptional 
regulator

47

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

48

764 (26)

DNA-binding 
protein

49

422 (26)

Peptidase

50

13
09

 (
34

)

Hypothetical 
protein

51

158 (9)

Helix-turn-helix 
domain-containing 
protein

52

144 (26)

ATPase AAA

53

320 (25)

Replicative DNA helicase

54

13
21

 (
26

)

Hypothetical 
protein

55

1706 (67)

DUF968 domain-
containing protein

56

1422 (222)

Late 
gene 
regulator 
Q

57

1304 (5)

Hypothetical 
protein

58

62
6 

(5
5)

Hypothetical 
protein

59

1339 (51)

Site-specific DNA-
methyltransferase

60

538 (279)

Shiga toxin subunit A

61

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

62

14
48

 (
55

)

Hypothetical 
protein

63

12
44

 (
17

)

Putative 
membrane 
protein

64

383 (273)

SASA family carbohydrate esterase

65

48
1 

(5
)

Hypothetical 
protein

66

89
1 

(1
99

)

pinholin

67

1662 (22)

Hypothetical 
protein

68

51
7 

(2
2)

Hypothetical 
protein

69

858 (234)

Lysozyme 
(SAR 
endolysin)

70

325 (166)

Antirepressor

71

32
7 

(7
1)

Hypothetical 
protein

72

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

73

1581 (63)

Rha family 
transcriptional 
regulator

74

94
4 

(9
)

Hypothetical 
protein

75

48
9 

(7
)

Hypothetical 
proteinStx2a_CP027342.1_2
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1

724 (8)

Terminase

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

13
63

 (
1)

Hypothetical 
protein

6

1504 (22)

S49 family peptidase

7

93
8 

(2
2)

Head 
decoration 
protein

8

1342 (22)

Phage major capsid 
protein E

9

581 (14)

Phage 
DNA 
packaging 
protein

10

12
96

 (
14

)

Tail 
attachment 
protein

11

1580 (65)

Phage tail 
protein

12

1725 (68)

Phage 
tail 
protein

13

1568 (69)

Phage tail 
protein

14

579 (70)

Phage 
minor 
tail 
protein G

15

945 (68)

Phage 
tail 
assembly 
protein T

16

1054 (76)

Phage tail tape measure protein

17

11
43

 (
17

1)

Phage 
tail 
protein

18

761 (182)

Phage minor 
tail protein L

19

157 (171)

Phage tail 
protein

20

1547 (170)

Putative tail 
assembly 
protein

21

66
 (

14
)

Hypothetical 
protein

22

43
7 

(1
2)

Hypothetical 
protein

23

71
0 

(5
)

n.d.

24

14
82

 (
1)

Tail 
assembly 
protein

25

68
0 

(3
4)

Hypothetical 
protein

26

653 (191)

Host specificity protein J

27

1508 (3)

DUF1983 domain-containing 
protein

28

16
95

 (
79

)

Hok/
Gef 
family 
protein

29

17
55

 (
16

)

Hypothetical 
protein

30

1451 (31)

Phage tail protein

31

707 (1)

Phage 
tail 
protein

32

47
9 

(2
7)

Phage 
tail 
protein

33

254 (46)

Tail fiber 
assembly 
protein

34

38
1 

(6
)

Hypothetical 
protein

35

1601 (5)

YkgJ 
family 
cysteine 
cluster 
protein

36

269 (17)

Spermidine/
putrescine ABC 
transporter 
permease PotB

37

299 (45)

Glycine betaine ABC 
transporter ATP binding 
protein YehX

38

933 (16)

Peptidase T

39

1705 (15)

Cupin domain-
containing protein

40

85
2 

(1
1)

Hypothetical 
protein

41

1536 (103)

Site-specific integrase

42

12
92

 (
35

)

IS66 
family 
insertion 
sequence 
element 
accessory 
protein 
TnpB

43

1735 (37)

IS66-like element ISEc8 family 
transposase

44

1417 (37)

Transposase

45

12
92

 (
35

)

IS66 
family 
insertion 
sequence 
element 
accessory 
protein 
TnpB

46

1735 (37)

IS66-like element ISEc8 family 
transposase

47

13
45

 (
4)

Membrane 
protein

48

1250 (4)

DUF3592 
domain-
containing 
protein

49

1194 (4)

Spermidine/putrescine 
ABC transporter 
substrate-binding 
protein PotD

50

912 (4)

Spermidine/
putrescine ABC 
transporter 
permease PotC

51

1704 (25)

Tyrosine-type 
recombinase/integrase

52

10
32

 (
8)

Putative 
excisionase

53

1056 (28)

Exodeoxyribonuclease VIII

54

12
36

 (
27

)

DUF1482 
family 
protein

55

44
2 

(2
5)

Cell 
division 
inhibitor

56

117 (16)

Hypothetical 
protein

57

18
15

 (
4)

Hypothetical 
protein

58

596 (7)

Hypothetical 
protein

59

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

60

16
3 

(3
)

Type 
II 
toxin-
antitoxin 
system 
RelE/
ParE 
family 
toxin

61

86
9 

(8
)

Stability 
determinant

62

1720 (2)

Phage 
repressor 
protein 
CI

63

13
77

 (
2)

Hypothetical 
protein

64

696 (22)

Hypothetical 
protein

65

1336 (23)

DUF1376 domain-
containing protein

66

1252 (23)

Replication 
protein

67

531 (33)

DUF1627 
domain-
containing 
protein

68

36
9 

(1
7)

DNA-
binding 
protein

69

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

70

15
57

 (
15

)

Hypothetical 
protein

71

12
89

 (
14

)

Hypothetical 
protein

72

725 (11)

Hypothetical 
protein

73

47
6 

(4
6)

Type 
I 
toxin-
antitoxin 
system 
Hok 
family 
toxin

74

12
79

 (
1)

Helix-
turn-
helix 
transcriptional 
regulator

75

1238 (1)

ImmA/
IrrE 
family 
metallo-
endopeptidase

76

14
04

 (
18

)

Hypothetical 
protein

77

1706 (67)

DUF968 domain-
containing protein

78

14
22

 (
22

2)

Late 
gene 
regulator 
Q

79

1304 (5)

Hypothetical 
protein

80

62
6 

(5
5)

Hypothetical 
protein

81

1339 (51)

Site-specific DNA-
methyltransferase

82

15
40

 (
7)

Hypothetical 
protein

83

538 (279)

Shiga toxin subunit A

84

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

85

61
7 

(4
7)

Hypothetical 
protein

86

383 (273)

SASA family carbohydrate esterase

87

46
9 

(1
50

)

DUF1378 
family 
protein

88

16
71

 (
65

)

Hypothetical 
protein

89

89
1 

(1
99

)

pinholin

90

1662 (22)

Hypothetical 
protein

91

51
7 

(2
2)

Hypothetical 
protein

92

858 (234)

Lysozyme 
(SAR 
endolysin)

93

15
17

 (
60

)

Hypothetical 
protein

94

325 (166)

Antirepressor

95

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

96

1581 (63)

Rha family 
transcriptional 
regulator

97

94
4 

(9
)

Hypothetical 
protein

98

83
3 

(2
)

Hypothetical 
protein
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1

731 (14)

Terminase 
small 
subunit

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

43
7 

(1
2)

Hypothetical 
protein

21

12
43

 (
8)

n.d.

22

68
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(3
4)

Hypothetical 
protein

23

653 (191)

Host specificity protein J

24

16
95

 (
79

)

Hok/
Gef 
family 
protein

25

1451 (31)

Phage tail protein

26

47
9 

(2
7)

Phage 
tail 
protein

27

254 (46)

Tail fiber 
assembly 
protein

28

38
1 

(6
)

Hypothetical 
protein

29

1501 (19)

Hypothetical 
protein

30

269 (17)

Spermidine/
putrescine ABC 
transporter 
permease PotB

31

299 (45)

Glycine betaine ABC 
transporter ATP binding 
protein YehX

32

933 (16)

Peptidase T

33

1704 (25)

Tyrosine-type 
recombinase/integrase

34

10
32

 (
8)

Putative 
excisionase

35

1056 (28)

Exodeoxyribonuclease VIII

36

12
36

 (
27

)

DUF1482 
family 
protein

37

44
2 

(2
5)

Cell 
division 
inhibitor

38

117 (16)

Hypothetical 
protein

39

18
15

 (
4)

Hypothetical 
protein

40

596 (7)

Hypothetical 
protein

41

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

42

16
3 

(3
)

Type 
II 
toxin-
antitoxin 
system 
RelE/
ParE 
family 
toxin

43

86
9 

(8
)

Stability 
determinant

44

1720 (2)

Phage 
repressor 
protein 
CI

45

13
77

 (
2)

Hypothetical 
protein

46

696 (22)

Hypothetical 
protein

47

1336 (23)

DUF1376 domain-
containing protein

48

1252 (23)

Replication 
protein

49

531 (33)

DUF1627 
domain-
containing 
protein

50

36
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(1
7)

DNA-
binding 
protein

51

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

52

15
57

 (
15

)

Hypothetical 
protein

53

12
89

 (
14

)

Hypothetical 
protein

54

725 (11)

Hypothetical 
protein

55

44
8 

(1
4)

Hypothetical 
protein

56

14
04

 (
18

)

Hypothetical 
protein

57

1706 (67)

DUF968 domain-
containing protein

58

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

59

984 (13)

DUF1133 
family 
protein (Q 
antiterminator 
HHPred)

60

62
6 

(5
5)

Hypothetical 
protein

61

1339 (51)

Site-specific DNA-
methyltransferase

62

538 (279)

Shiga toxin 
subunit A

63

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

64

14
48

 (
55

)

Hypothetical 
protein

65

12
44

 (
17

)

Putative 
membrane 
protein

66

383 (273)

SASA family carbohydrate esterase

67

1399 (164)

DUF826 
domain-
containing 
protein

68

89
1 

(1
99

)

pinholin

69

1662 (22)

Hypothetical 
protein

70

51
7 

(2
2)

Hypothetical 
protein

71

858 (234)

Lysozyme 
(SAR 
endolysin)

72

11
75

 (
6)

Hypothetical 
protein

73

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

74

27
9 

(2
1)

Hypothetical 
protein

75

90
9 

(6
)

Hypothetical 
proteinStx2a_CP027373.1_2
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

60
4 

(1
)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative tail 
assembly 
protein

18

68
0 

(3
4)

Hypothetical 
protein

19

653 (191)

Host specificity protein J

20

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

21

35 (124)

Phage tail protein

22

14
15

 (
19

2)

Phage 
tail 
protein

23

1524 (35)

DUF1076 
domain-
containing 
protein

24

650 (22)

DUF1076 
domain-
containing 
protein

25

11 (10)

T3SS effector EspW

26

400 (55)

DUF1076 
domain-
containing 
protein

27

56
0 

(4
)

Hypothetical 
protein

28

1527 (14)

bfpT-
regulated 
chaperone

29

14
58

 (
1)

Hypothetical 
protein

30

13
13

 (
72

)

DinI-
like 
family 
protein

31

13
61

 (
1)

Preprotein 
translocase 
subunit 
SecY

32

990 (10)

Hydrolase

33

1535 (9)

Aspartate--tRNA ligase

34

727 (7)

Dihydroneopterin 
triphosphate 
pyrophosphatase

35

630 (7)

Chain A, 
Protein yebC

36

598 (7)

Crossover 
junction 
endodeoxyribonuclease 
ruvC

37

408 (7)

Hypothetical 
protein

38

673 (7)

Holliday 
junction 
branch 
migration 
protein RuvA

39

1596 (7)

Holliday junction 
branch migration DNA 
helicase RuvB

40

1832 (2)

Zinc ABC 
transporter 
permease 
subunit ZnuB

41

1045 (2)

Zinc ABC 
transporter, ATP-
binding protein 
ZnuC

42

14 (2)

Zinc ABC transporter, 
periplasmic-binding 
protein ZnuA

43

1080 (2)

Murein DD-endopeptidase 
MepM

44

8 (3)

Lipid A biosynthesis 
palmitoleoyl 
acyltransferase

45

3 (4)

tRNA 5-
methoxyuridine(34)/
uridine 5-oxyacetic 
acid(34) synthase 
CmoB

46

637 (14)

Carboxy-S-
adenosyl-L-
methionine 
synthase CmoA

47

1600 (14)

Inner 
membrane 
protein 
yecN

48

1570 (14)

Hypothetical 
protein

49

94
 (

3)

Hypothetical 
protein

50

57 (117)

Site-specific integrase

51

14
37

 (
50

)

Excisionase

52

95
4 

(3
6)

Hypothetical 
protein

53

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

54

573 (25)

Hypothetical 
protein

55

526 (23)

Serine protease

56

33
7 

(2
3)

Hypothetical 
protein

57

1393 (26)

Hypothetical 
protein

58

40
6 

(2
8)

Hypothetical 
protein

59

58
3 

(2
5)

Hypothetical 
protein

60

50
9 

(2
4)

Hypothetical 
protein

61

507 (22)

Transcriptional 
regulator

62

921 (22)

Helix-turn-
helix 
transcriptional 
regulator

63

764 (26)

DNA-binding 
protein

64

1664 (15)

Hypothetical 
protein

65

13
09

 (
34

)

Hypothetical 
protein

66

295 (13)

DNA-binding protein

67

144 (26)

ATPase AAA

68

320 (25)

Replicative DNA helicase

69

13
21

 (
26

)

Hypothetical 
protein

70

1706 (67)

DUF968 domain-
containing protein

71

14
22

 (
22

2)

Late 
gene 
regulator 
Q

72

11
21

 (
8)

Hypothetical 
protein

73

62
6 

(5
5)

Hypothetical 
protein

74

1339 (51)

Site-specific DNA-
methyltransferase

75

538 (279)

Shiga toxin subunit A

76

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

77

61
7 

(4
7)

Hypothetical 
protein

78

13
62

 (
4)

Hypothetical 
protein

79

383 (273)

SASA family carbohydrate esterase

80

46
9 

(1
50

)

DUF1378 
family 
protein

81

13
99

 (
16

4)

DUF826 
domain-
containing 
protein

82

89
1 

(1
99

)

pinholin

83

858 (234)

Lysozyme 
(SAR 
endolysin)

84

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

85

27
9 

(2
1)

Hypothetical 
protein

86

15
45

 (
29

)

Hypothetical 
protein

Stx2a_CP027388.1_8
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1

724 (8)

Terminase

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

66
 (

14
)

Hypothetical 
protein

21

653 (191)

Host specificity protein J

22

16
95

 (
79

)

Hok/
Gef 
family 
protein

23

1451 (31)

Phage tail protein

24

47
9 

(2
7)

Phage 
tail 
protein

25

254 (46)

Tail fiber 
assembly 
protein

26

1501 (19)

Hypothetical 
protein

27

269 (17)

Spermidine/
putrescine ABC 
transporter 
permease PotB

28

299 (45)

Glycine betaine ABC 
transporter ATP binding 
protein YehX

29

933 (16)

Peptidase T

30

1705 (15)

Cupin domain-
containing protein

31

547 (4)

Sensor protein phoQ

32

1633 (10)

Two-
component 
system 
response 
regulator PhoP

33

319 (3)

Adenylosuccinate lyase

34

773 (3)

High 
frequency 
lysogenization 
protein HflD

35

181 (3)

tRNA 2-thiouridine(34) 
synthase MnmA

36

1127 (3)

Phosphatase 
NudJ

37

928 (2)

23S rRNA 
pseudouridine
(2457) 
synthase 
RluE

38

29
7 

(1
)

Hypothetical 
protein

39

667 (2)

NADP-dependent isocitrate 
dehydrogenase

40

29
8 

(1
)

Hypothetical 
protein

41

1704 (25)

Tyrosine-type 
recombinase/integrase

42

10
32

 (
8)

Putative 
excisionase

43

1056 (28)

Exodeoxyribonuclease VIII

44

12
36

 (
27

)

DUF1482 
family 
protein

45

44
2 

(2
5)

Cell 
division 
inhibitor

46

117 (16)

Hypothetical 
protein

47

18
15

 (
4)

Hypothetical 
protein

48

596 (7)

Hypothetical 
protein

49

14
32

 (
28

)

DUF1391 
domain-
containing 
protein

50

1457 (2)

LexA family 
transcriptional 
regulator

51

16
42

 (
2)

Transcriptional 
regulator

52

696 (22)

Hypothetical 
protein

53

1336 (23)

DUF1376 domain-
containing protein

54

1252 (23)

Replication 
protein

55

531 (33)

DUF1627 
domain-
containing 
protein

56

36
9 

(1
7)

DNA-
binding 
protein

57

89
4 

(2
0)

DUF4406 
domain-
containing 
protein

58

15
57

 (
15

)

Hypothetical 
protein

59

12
89

 (
14

)

Hypothetical 
protein

60

725 (11)

Hypothetical 
protein

61

44
8 

(1
4)

Hypothetical 
protein

62

14
04

 (
18

)

Hypothetical 
protein

63

1706 (67)

DUF968 domain-
containing protein

64

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

65

528 (18)

Antitermination 
protein

66

62
6 

(5
5)

Hypothetical 
protein

67

1339 (51)

Site-specific DNA-
methyltransferase

68

538 (279)

Shiga toxin 
subunit A

69

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

70

61
7 

(4
7)

Hypothetical 
protein

71

14
48

 (
55

)

Hypothetical 
protein

72

37
0 

(4
6)

Anti-
adapter 
protein 
IraM

73

383 (273)

SASA family carbohydrate esterase

74

46
9 

(1
50

)

DUF1378 
family 
protein

75

16
71

 (
65

)

Hypothetical 
protein

76

89
1 

(1
99

)

pinholin

77

1662 (22)

Hypothetical 
protein

78

51
7 

(2
2)

Hypothetical 
protein

79

858 (234)

Lysozyme 
(SAR 
endolysin)

80

13
20

 (
11

)

Hypothetical 
protein

81

32
7 

(7
1)

Hypothetical 
protein

82

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

83

27
9 

(2
1)

Hypothetical 
protein

84

12
09

 (
2)

Hypothetical 
protein

Stx2a_CP027440.1_1
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1

1233 (50)

DUF1441 
family 
protein

2

388 (53)

Phage terminase large subunit family protein

3

40
7 

(5
0)

Hypothetical 
protein

4

1503 (49)

Phage portal protein

5

745 (63)

Putative protease/scaffold protein

6

88
1 

(5
0)

DUF2190 
family 
protein

7

11
64

 (
50

)

DNA 
breaking-
rejoining 
protein

8

1580 (65)

Phage tail 
protein

9

1725 (68)

Phage 
tail 
protein

10

1568 (69)

Phage tail 
protein

11

579 (70)

Phage 
minor 
tail 
protein G

12

945 (68)

Phage 
tail 
assembly 
protein 
T

13

1054 (76)

Phage tail tape measure protein

14

11
43

 (
17

1)

Phage 
tail 
protein

15

761 (182)

Phage minor 
tail protein L

16

157 (171)

Phage tail 
protein

17

1547 (170)

Putative tail 
assembly 
protein

18

43
7 

(1
2)

Hypothetical 
protein

19

71
0 

(5
)

n.d.

20

68
0 

(3
4)

Hypothetical 
protein

21

653 (191)

Host specificity protein J

22

16
95

 (
79

)

Hok/
Gef 
family 
protein

23

22 (3)

Phage tail protein

24

254 (46)

Tail fiber 
assembly 
protein

25

17
39

 (
9)

Hypothetical 
protein

26

13
13

 (
72

)

DinI-
like 
family 
protein

27

23 (9)

Site-specific integrase 28

1196 (7)

tRNA dihydrouridine
(20/20a) synthase 
DusA

29

88
7 

(7
)

Phage 
shock 
protein 
G

30

16 (6)

Quinone 
oxidoreductase

31

426 (40)

Replicative DNA helicase

32

124 (2)

Repressor 
LexA

33

1082 (2)

MATE family efflux 
transporter DinF

34

16
76

 (
2)

CsbD 
family 
protein

35

720 (2)

Zinc 
uptake 
transcriptional 
repressor 
Zur

36

1229 (7)

SocA 
family 
protein

37

1130 (4)

Hypothetical 
protein

38

17
68

 (
8)

Hypothetical 
protein

39

1656 (10)

3'-5' 
exoribonuclease

40

1572 (2)

Hypothetical 
protein

41

13
98

 (
6)

Hypothetical 
protein

42

133 (16)

5'-
deoxynucleotidase

43

1443 (54)

YfdQ family 
protein

44

875 (54)

Hypothetical 
protein

45

55
5 

(1
)

Hypothetical 
protein

46

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

47

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

48

1389 (15)

Hypothetical 
protein

49

422 (26)

Peptidase

50

13
09

 (
34

)

Hypothetical 
protein

51

1436 (18)

Helix-turn-helix 
domain-
containing protein

52

1549 (13)

Phage N-6-
adenine-
methyltransferase

53

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

54

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA

55

294 (15)

KilA-N domain-
containing protein

56

1706 (67)

DUF968 domain-
containing protein

57

1422 (222)

Late 
gene 
regulator 
Q

58

62
6 

(5
5)

Hypothetical 
protein

59

1339 (51)

Site-specific DNA-
methyltransferase

60

538 (279)

Shiga toxin 
subunit A

61

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

62

61
7 

(4
7)

Hypothetical 
protein

63

383 (273)

SASA family carbohydrate esterase

64

46
9 

(1
50

)

DUF1378 
family 
protein

65

16
71

 (
65

)

Hypothetical 
protein

66

11
32

 (
75

)

pinholin

67

1423 (27)

Hypothetical 
protein

68

17
93

 (
4)

Hypothetical 
protein

69

858 (234)

Lysozyme 
(SAR 
endolysin)

70

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

71

85
3 

(3
)

Hypothetical 
proteinStx2a_CP027452.1_4
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1

724 (8)

Terminase

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

43
7 

(1
2)

Hypothetical 
protein

21

71
0 

(5
)

n.d.

22

56
4 

(9
)

Hypothetical 
protein

23

653 (191)

Host specificity protein J

24

17
55

 (
16

)

Hypothetical 
protein

25

1451 (31)

Phage tail protein

26

254 (46)

Tail fiber 
assembly 
protein

27

15
01

 (
19

)

Hypothetical 
protein

28

13
13

 (
72

)

DinI-
like 
family 
protein

29

23 (9)

Site-specific integrase 30

1196 (7)

tRNA dihydrouridine
(20/20a) synthase 
DusA

31

88
7 

(7
)

Phage 
shock 
protein 
G

32

16 (6)

Quinone 
oxidoreductase

33

426 (40)

Replicative DNA helicase

34

17
83

 (
1)

Hypothetical 
protein

35

1130 (4)

Hypothetical 
protein

36

17
68

 (
8)

Hypothetical 
protein

37

1656 (10)

3'-5' 
exoribonuclease

38

1572 (2)

Hypothetical 
protein

39

1398 (6)

Hypothetical 
protein

40

133 (16)

5'-
deoxynucleotidase

41

1443 (54)

YfdQ family 
protein

42

875 (54)

Hypothetical 
protein

43

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

44

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

45

1389 (15)

Hypothetical 
protein

46

422 (26)

Peptidase

47

13
09

 (
34

)

Hypothetical 
protein

48

1436 (18)

Helix-turn-helix 
domain-
containing protein

49

59
7 

(1
4)

PerC 
family 
transcriptional 
regulator

50

59
7 

(1
4)

PerC 
family 
transcriptional 
regulator

51

1549 (13)

Phage N-6-
adenine-
methyltransferase

52

23
7 

(1
5)

LexA 
family 
transcriptional 
regulator

53

17
26

 (
51

)

Crossover 
junction 
endodeoxyribonuclease 
RusA

54

294 (15)

KilA-N domain-
containing protein

55

1706 (67)

DUF968 domain-
containing protein

56

1422 (222)

Late 
gene 
regulator 
Q

57

11
21

 (
8)

Hypothetical 
protein

58

62
6 

(5
5)

Hypothetical 
protein

59

1339 (51)

Site-specific DNA-
methyltransferase

60

538 (279)

Shiga toxin 
subunit A

61

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

62

14
48

 (
55

)

Hypothetical 
protein

63

12
44

 (
17

)

Putative 
membrane 
protein

64

383 (273)

SASA family carbohydrate esterase

65

14
7 

(7
)

Hypothetical 
protein

66

89
1 

(1
99

)

pinholin

67

858 (234)

Lysozyme 
(SAR 
endolysin)

68

325 (166)

Antirepressor

69

1301 (288)

Rz i-
spanin, 
with Rz1-o-
spanin 
embedded 
in +1 
reading 
frame

70

1581 (63)

Rha family 
transcriptional 
regulator

71

48
9 

(7
)

Hypothetical 
protein

72

16
14

 (
3)

Hypothetical 
protein
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1

724 (8)

Terminase

2

1139 (22)

Phage terminase large subunit family 
protein

3

15
82

 (
22

)

Head-
tail 
joining 
protein

4

1730 (22)

Phage portal protein

5

1504 (22)

S49 family peptidase

6

93
8 

(2
2)

Head 
decoration 
protein

7

1342 (22)

Phage major capsid 
protein E

8

581 (14)

Phage 
DNA 
packaging 
protein

9

12
96

 (
14

)

Tail 
attachment 
protein

10

1580 (65)

Phage tail 
protein

11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein 
T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17
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Hypothetical 
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Hypothetical 
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 (
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Hypothetical 
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Hypothetical 
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Hypothetical 
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 (
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Hypothetical 
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Hypothetical 
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Hypothetical 
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 (
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Hypothetical 
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endolysin)

60

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

61

85
3 

(3
)

Hypothetical 
proteinStx2c_CP027366.1_8

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 88 89 90 91 92 93 94 95 96 97 98 99 100 101

1

1233 (50)

DUF1441 
family 
protein

2

388 (53)
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Phage portal protein

67

745 (63)
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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B
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Hypothetical 
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Hypothetical 
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 (
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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protein
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Hypothetical 
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Hypothetical 
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protein
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 (
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32
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protein
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Hypothetical 
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Hypothetical 
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Hypothetical 
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protein
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DUF977 
family 
protein

45

36
9 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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protein
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assembly 
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Hypothetical 
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Hypothetical 
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1451 (31)
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protein
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Mannitol dehydrogenase family 
protein
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 (
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44
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transcriptional 
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45
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50
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51
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52
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Hypothetical 
protein

53
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54

1637 (3)

GntR family 
transcriptional 
regulator

55
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Hypothetical 
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 (
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PTS 
sugar 
transporter 
subunit 
IIB

57
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 (
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 (
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66
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 (
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Hypothetical 
protein
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DUF1482 
family 
protein

69

44
2 

(2
5)

Cell 
division 
inhibitor

70
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Hypothetical 
protein
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631 (14)

Hypothetical 
protein

72
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 (
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LexA 
family 
transcriptional 
regulator
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Hypothetical 
protein

74
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containing protein
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Replication 
protein
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DUF1627 
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containing 
protein
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 (
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Type 
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14
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 (
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Type 
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toxin-
antitoxin 
system 
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family 
antitoxin
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2 

(1
)

Hypothetical 
protein
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1706 (67)
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containing protein

88

1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA
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528 (18)

Antitermination 
protein
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538 (279)

Shiga toxin 
subunit A
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15

 (
27
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Shiga 
toxin 
subunit 
B
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383 (273)
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1399 (164)
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containing 
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 (
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pinholin
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Hypothetical 
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(2
2)

Hypothetical 
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2
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15
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1730 (22)

Phage portal protein
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decoration 
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assembly 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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protein
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IS481 family 
transposase
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 (
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DinI-
like 
family 
protein
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 (
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Hypothetical 
protein
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1736 (10)
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Molecular 
chaperone 
OsmY
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Putative 
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Metal-dependent 
hydrolase

35
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YjjW family 
glycine radical 
enzyme activase

36

37 (4)

YjjI family glycine radical enzyme
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39

 (
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Hypothetical 
protein
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927 (4)

Deoxyribose-
phosphate 
aldolase

39

1536 (103)

Site-specific integrase

40

540 (1)

MFS transporter

41

1338 (1)

alpha/beta hydrolase
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Hypothetical 
protein
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LysR family 
transcriptional 
regulator
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 (
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n.d.
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5'-
deoxynucleotidase
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1443 (54)

YfdQ family 
protein
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Hypothetical 
protein

48
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)

Hypothetical 
protein

49

393 (15)

Helix-turn-
helix 
transcriptional 
regulator

50

13
18

 (
11

)

Helix-
turn-
helix 
transcriptional 
regulator

51

1389 (15)

Hypothetical 
protein

52

16
21

 (
3)

DUF4222 
domain-
containing 
protein

53

87
 (

4)

Helix-
turn-
helix 
transcriptional 
regulator

54

422 (26)

Peptidase

55
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(3
)

Hypothetical 
protein

56

13
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 (
34
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Hypothetical 
protein

57

1436 (18)

Helix-turn-helix 
domain-
containing protein

58
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family 
transcriptional 
regulator

59
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(1
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LexA 
family 
transcriptional 
regulator
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1726 (51)

Crossover 
junction 
endodeoxyribonuclease 
RusA
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KilA-N domain-
containing protein
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1706 (67)

DUF968 domain-
containing protein
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528 (18)

Antitermination 
protein
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Hypothetical 
protein

65
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Hypothetical 
protein

66

57
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(1
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Hypothetical 
protein

67

1339 (51)

Site-specific DNA-
methyltransferase
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1591 (1)

IS21 family 
transposase

69

926 (2)

AAA family 
ATPase

70

15
42

 (
93

)

DNA 
methylase

71

12
21

 (
1)

Hypothetical 
protein
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538 (279)

Shiga toxin subunit A

73

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

74

37
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(4
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protein 
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(1
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n.d.
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containing 
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81
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82
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)

Hypothetical 
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reading 
frame

84
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 (
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Hypothetical 
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1730 (22)
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decoration 
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DNA 
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1653 (6)

Phage tail 
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1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
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Phage 
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tail 
protein G
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tail 
assembly 
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17
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Phage 
tail 
protein

17

761 (182)

Phage minor 
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18
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Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

10
65

 (
1)

n.d.

21

12
71

 (
1)

Hypothetical 
protein

22
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23

22 (3)

Phage tail protein

24
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protein

25

44
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recombinase/integrase

27
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domain-
containing 
protein
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Exonuclease
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20

 (
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Hypothetical 
protein
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division 
protein 
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31

404 (48)

Rha family 
transcriptional 
regulator

32
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(4
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Hypothetical 
protein

33

1366 (2)

Hypothetical 
protein

34
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(2
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Hypothetical 
protein

35

14
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 (
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)

DUF1391 
domain-
containing 
protein

36
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turn-
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protein

37

82
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Hypothetical 
protein

38

864 (8)

Hypothetical 
protein

39
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40
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protein

41
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42
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protein

43
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protein

44

1280 (2)
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like 
protein

45

11
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 (
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)

ead/
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like 
family 
protein

46
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Hypothetical 
protein

47

1386 (1)

DUF551 
domain-
containing 
protein

48

47
6 

(4
6)

Type 
I 
toxin-
antitoxin 
system 
Hok 
family 
toxin

49
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(6
)

Hypothetical 
protein

50

17
18

 (
1)

Hypothetical 
protein

51

1706 (67)

DUF968 domain-
containing protein

52

528 (18)

Antitermination 
protein

53
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Hypothetical 
protein

54
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Shiga toxin subunit A

55
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 (
27
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toxin 
subunit 
B

56
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 (
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Hypothetical 
protein

57
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 (
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n.d.
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(1
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Hypothetical 
protein
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 (
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n.d.
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64
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Hypothetical 
protein
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endolysin)

66
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 (
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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Hypothetical 
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11

1725 (68)

Phage 
tail 
protein

12

1568 (69)

Phage tail 
protein

13

579 (70)

Phage 
minor 
tail 
protein G

14

945 (68)

Phage 
tail 
assembly 
protein T

15

1054 (76)

Phage tail tape measure protein

16

11
43

 (
17

1)

Phage 
tail 
protein

17

761 (182)

Phage minor 
tail protein L

18

157 (171)

Phage tail 
protein

19

1547 (170)

Putative tail 
assembly 
protein

20

1507 (1)

IS21-like element ISEc10 family 
transposase

21

926 (2)

AAA family 
ATPase

22

653 (191)

Host specificity protein J

23

123 (114)

Ail/Lom 
family outer 
membrane 
beta-barrel 
protein

24

387 (3)

Phage tail protein

25

254 (46)

Tail fiber 
assembly 
protein

26

67
6 

(2
)

Hypothetical 
protein

27

536 (8)

Site-specific integrase

28

41
1 

(1
08

)

DUF4222 
domain-
containing 
protein

29

573 (25)

Hypothetical 
protein

30

526 (23)

Serine protease

31

33
7 

(2
3)

Hypothetical 
protein

32

13
82

 (
2)

Hypothetical 
protein

33

1393 (26)

Hypothetical 
protein

34

40
6 

(2
8)

Hypothetical 
protein

35

58
3 

(2
5)

Hypothetical 
protein

36

509 (24)

Hypothetical 
protein

37

20
6 

(2
)

Hypothetical 
protein

38

10
75

 (
2)

Helix-
turn-
helix 
domain-
containing 
protein

39

272 (3)

ORF6N domain-
containing protein

40

10
27

 (
2)

Restriction 
alleviation 
protein, 
Lar 
family

41

935 (1)

Phage antirepressor Ant

42

13
09

 (
34

)

Hypothetical 
protein

43

295 (13)

DNA-binding protein

44

144 (26)

ATPase AAA

45

320 (25)

Replicative DNA helicase

46

13
21

 (
26

)

Hypothetical 
protein

47

895 (4)

Hypothetical 
protein

48

119 (4)

Hypothetical 
protein

49

1344 (4)

Hypothetical protein 50

62
6 

(5
5)

Hypothetical 
protein

51

1339 (51)

Site-specific DNA-
methyltransferase

52

538 (279)

Shiga toxin subunit A

53

10
15

 (
27

8)

Shiga 
toxin 
subunit 
B

54

34
0 

(2
)

Hypothetical 
protein

55

11
32

 (
75

)

pinholin

56

1423 (27)

Hypothetical 
protein

57

946 (5)

Hypothetical 
protein

58

858 (234)

Lysozyme 
(SAR 
endolysin)

59

13
20

 (
11

)

Hypothetical 
protein

60

1301 (288)

Rz i-
spanin, 
with Rz1-
o-spanin 
embedded 
in +1 
reading 
frame

61

27
9 

(2
1)

Hypothetical 
protein

62

11
55

 (
2)

Hypothetical 
protein

63

15
19

 (
2)

Hypothetical 
protein

64

14
29

 (
2)

n.d.

65

11
0 

(9
6)

DUF3950 
domain-
containing 
protein
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