
TemPhD_cluster_41898: 12,685-30,357 (+)

DNA circularization
baseplate hub (CDS_0017)

18

baseplate wedge subunit (CDS_0019)

baseplate protein (CDS_0020)

baseplate wedge subunit (CDS_0021)
short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)
DNA invertase (CDS_0026)

27 28 29 30 31
excisionase (CDS_0032)

33

deoxyribonucleoside 5' monophosphate phosphatase (CDS_0034)

35 36
37

38 39

transcriptional regulator (CDS_0040)

41

TemPhD_cluster_41899: 12,685-30,357 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27 28 29 30 31

excisionase (CDS_0032)
33

IMGVR_UViG_2778261089_000001|2778261089|2778277966: 12,685-32,248 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)
tail collar fiber protein (CDS_0025)

26 27

PD-Lambda-5_B_WP_110365848.1 (CDS_0028)

29

integrase (CDS_0030)
excisionase (CDS_0031)

32
33 39

primosomal protein (CDS_0040)
41

uvig_116805: 13,763-28,219 (+)

short tail fiber protein (CDS_0022)
tail assembly chaperone (CDS_0023)

24
DNA invertase (CDS_0025)

26 27

ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0028)

29 30

excisionase (CDS_0031)
32

33

IMGVR_UViG_2563366953_000006|2563366953|2563398748|27289-69712: 12,686-28,032 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24 25
DNA invertase (CDS_0026)

27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31 32 33
excisionase (CDS_0034)

35

TemPhD_cluster_41981: 12,685-26,648 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

26
DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)

REase_II_00069 Type (CDS_0030)

31

IMGVR_UViG_2718217897_000001|2718217897|2718228158|1150100-1195365: 12,685-31,157 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31 32 33 34 35

TemPhD_cluster_15992: 12,685-28,128 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31 AbiLi-1 AbiLi (CDS_0032)

TemPhD_cluster_19771: 12,685-28,636 (+)

tail fiber protein (CDS_0022) 23

tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

MTase_II_00147 Type (CDS_0028)

REase_II_00069 Type (CDS_0029)

30 31 32
excisionase (CDS_0033)

34

TemPhD_cluster_61000: 12,685-27,067 (+)

short tail fiber protein (CDS_0022)

23 24 25
26

PD-T4-3_WP_201121852.1 (CDS_0027)

28

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0031)

32

TemPhD_cluster_32305: 13,443-27,810 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

MTase_II_00147 Type (CDS_0027)

REase_II_00069 Type (CDS_0028)

29 30

excisionase (CDS_0031)
32

33

IMGVR_UViG_2645727669_000018|2645727669|2645743198|19717-62951: 13,304-32,999 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly protein (CDS_0025)

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31
DrmD_00013 DrmD (CDS_0032)

33 34

excisionase (CDS_0035)
36

37 CI-like repressor (CDS_0043)
Retron_VI__HTH (CDS_0044)

IMGVR_UViG_2645727608_000017|2645727608|2645739190|3-42044: 13,304-31,806 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)

REase_II_00069 Type (CDS_0030)

DrmD_00013 DrmD (CDS_0031)
32 33

excisionase (CDS_0034)
35

36

IMGVR_UViG_2563366820_000006|2563366820|2563391655|23395-62247: 13,304-27,260 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25

DNA invertase (CDS_0026)
27

28 29 30 31 32

TemPhD_cluster_49878: 12,762-27,682 (+)

short tail fiber protein (CDS_0022)

23
24 25

DNA invertase (CDS_0026)

27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)

REase_II_00069 Type (CDS_0030)

31 32 33

IMGVR_UViG_2687453522_000003|2687453522|2687454262|3696231-3737034: 12,762-28,584 (+)

short tail fiber protein (CDS_0022)

23
24 25

DNA invertase (CDS_0026)

27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)

REase_II_00069 Type (CDS_0030)

31 32

TemPhD_cluster_32857: 12,762-27,682 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31

TemPhD_cluster_14378: 12,762-27,683 (+)

short tail fiber protein (CDS_0022)

23
24 25

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

MTase_II_00147 Type (CDS_0028)
REase_II_00069 Type (CDS_0029)

30 32 33

TemPhD_cluster_27601: 12,685-25,715 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00002 Type (CDS_0027)

28
Rst_TIR-NLR__TIR (CDS_0029)

30 excisionase (CDS_0031)

TemPhD_cluster_27600: 12,685-25,715 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00002 Type (CDS_0027)

28
Rst_TIR-NLR__TIR (CDS_0029)

30 excisionase (CDS_0031)

IMGVR_UViG_2537562195_000009|2537562195|2537633451|1654686-1696700: 12,685-24,214 (+)

tail fiber protein (CDS_0022) 23 24
DNA invertase (CDS_0025)

mREase_IV_00002 Type (CDS_0026)

27

head protein (CDS_0028)

integrase (CDS_0029)
excisionase (CDS_0030)

IMGVR_UViG_2563366892_000006|2563366892|2563395538|129-40566: 13,068-30,159 (+)

short tail fiber protein (CDS_0022)

23 24
LPS (VF0124) (CDS_0025)

26 27

integrase (CDS_0028)
29

30 35

IMGVR_UViG_2541047752_000002|2541047752|2541170982|209589-249345: 12,685-30,234 (+)

short tail fiber protein (CDS_0022)

23 24
LPS (VF0124) (CDS_0025)

26 27

integrase (CDS_0028)
29

3031 36 37

IMGVR_UViG_3300028973_000018|3300028973|Ga0169620_10003|195715-237006: 13,068-28,189 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24
LPS (VF0124) (CDS_0025)

26 27

integrase (CDS_0028)
29

30

IMGVR_UViG_3300028989_000066|3300028989|Ga0169619_10096|4274-45088: 13,068-27,712 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24
LPS (VF0124) (CDS_0025)

26

integrase (CDS_0027)
28

29

TemPhD_cluster_50285: 13,068-26,277 (+)

short tail fiber protein (CDS_0022)

23 24
LPS (VF0124) (CDS_0025)

26
27

28

IMGVR_UViG_2579778702_000006|2579778702|2579804468|445221-486433: 13,068-28,110 (+)

short tail fiber protein (CDS_0022)

23 24
LPS (VF0124) (CDS_0025)

26 27

integrase (CDS_0028)
29

30

IMGVR_UViG_3300028960_000080|3300028960|Ga0169754_100066|19154-61053: 13,443-26,422 (+)

short tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

25
LPS (VF0124) (CDS_0026)

27 28
integrase (CDS_0029)

30 31

uvig_110542: 13,443-22,492 (+)

short tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

25
LPS (VF0124) (CDS_0026)

27

uvig_255168: 13,068-26,229 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24
LPS (VF0124) (CDS_0025)

GtrA-like O-antigen conversion (CDS_0026)

uvig_211706: 12,762-25,804 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24
LPS (VF0124) (CDS_0025)

GtrA-like O-antigen conversion (CDS_0026)

27

MGV-GENOME-0231382: 13,068-23,523 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24
28

29

CI-like repressor (CDS_0030)

transcriptional repressor (CDS_0031)

uvig_163174: 12,763-27,306 (+)

short tail fiber protein (CDS_0022)

23 24
LPS (VF0124) (CDS_0025)

LPS (VF0124) (CDS_0026)

27 28

TemPhD_cluster_29767: 12,763-25,394 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly protein (CDS_0023)

24 25 LPS (VF0124) (CDS_0026)

IMGVR_UViG_2563366930_000002|2563366930|2563397352|65819-106829: 12,763-25,633 (+)

short tail fiber protein (CDS_0022)
23 24 25

transposase (CDS_0026)
27

TemPhD_cluster_27661: 12,763-29,739 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24 25

LPS (VF0124) (CDS_0026)
integrase (CDS_0027)

28 29

uvig_187611: 13,211-27,646 (+)

short tail fiber protein (CDS_0023)
tail fiber assembly protein (CDS_0024)

25 26 LPS (VF0124) (CDS_0027)
LPS (VF0124) (CDS_0028)

29

TemPhD_cluster_20538: 12,685-29,997 (+)

short tail fiber protein (CDS_0023)
24 25 26 27

LPS (VF0124) (CDS_0028)
LPS (VF0124) (CDS_0029)

30 31 32 34

TemPhD_cluster_20529: 12,685-31,440 (+)

short tail fiber protein (CDS_0023)
24 25 26 27

LPS (VF0124) (CDS_0028)
LPS (VF0124) (CDS_0029)

30 31 32

KC736978.1: 12,685-31,455 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly protein (CDS_0023)

24 25

LPS (VF0124) (CDS_0026)

LPS (VF0124) (CDS_0027)
integrase (CDS_0028)

29 30

IMGVR_UViG_2687453530_000005|2687453530|2687454282|3671857-3714607: 12,685-27,360 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27 Ppl_00001 (CDS_0028) 29

integrase (CDS_0030)
31 32

IMGVR_UViG_2547132281_000014|2547132281|2547213540|31378-71848: 12,684-24,670 (+)

tail fiber protein (CDS_0022) 23 24
DNA invertase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)
transposase (CDS_0027)

28
integrase (CDS_0029)

30 31

IMGVR_UViG_2579779007_000006|2579779007|2579841316|87555-129373: 12,684-26,294 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

26
mREase_IV_00001 Type (CDS_0027)

28 29 30 31 32

IMGVR_UViG_2737471817_000007|2737471817|2737496075|2738-45105: 13,211-29,702 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25
26

27

DNA invertase (CDS_0028)

PD-T4-3_WP_201121852.1 (CDS_0029)

capH (CDS_0030)
31 32 33 34 35 36 37

IMGVR_UViG_2516143081_000004|2516143081|2516152745|80352-121873: 13,211-29,466 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25 26

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

capH (CDS_0029)
30 31 32 33 34 35 36

TemPhD_cluster_23513_: 12,684-28,796 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)

25
DNA invertase (CDS_0026)

27

PD-T4-3_WP_201121852.1 (CDS_0028)
ThsB1_00013 TIR-like (CDS_0029)

30 31 32 33
integrase (CDS_0034)

35

TemPhD_cluster_18978: 13,210-26,165 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)
virion structural protein (CDS_0026)

DNA binding protein (CDS_0027)

28 29
VCA0410 (CDS_0030)

31 32 33

uvig_586835: 13,305-29,683 (+)

short tail fiber protein (CDS_0023)
24

tet_prtrans_34-NCBIFAM oxytetracycline resistance phosphoribosyltransferase domain-containing protein Tet(34) (NF000014.1) (CDS_0025)

26 27
OmpD (VF0969) (CDS_0028)

29 30
integrase (CDS_0031)

32

uvig_296177: 12,685-28,777 (+)

short tail fiber protein (CDS_0022)
23

tet_prtrans_34-NCBIFAM oxytetracycline resistance phosphoribosyltransferase domain-containing protein Tet(34) (NF000014.1) (CDS_0024)

25 26
OmpD (VF0969) (CDS_0027)

28 29
integrase (CDS_0030)

31

uvig_315873: 13,305-25,908 (+)

short tail fiber protein (CDS_0023)

24
OmpD (VF0969) (CDS_0025)

26 27
integrase (CDS_0028)

29

uvig_119555: 12,763-29,849 (+)

short tail fiber protein (CDS_0022)
acetyltransferase (CDS_0023)

24 25 26

tet_prtrans_34-NCBIFAM oxytetracycline resistance phosphoribosyltransferase domain-containing protein Tet(34) (NF000014.1) (CDS_0027)

28 29
OmpD (VF0969) (CDS_0030)

31 32

TemPhD_cluster_27714: 12,763-26,664 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly protein (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)

mREase_IV_00001 Type (CDS_0027)

DNA polymerase (CDS_0028)

DS-15__DS-15C (CDS_0029)
DS-15__DS-15B (CDS_0030)

DS-15__DS-15A (CDS_0031)

TemPhD_cluster_41823: 12,685-31,083 (+)

short tail fiber protein (CDS_0022)

2324

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28

DS-15__DS-15C (CDS_0029)
DS-15__DS-15B (CDS_0030)

DS-15__DS-15A (CDS_0031)
integrase (CDS_0032)

33 34 38 39

TemPhD_cluster_27574: 12,685-25,354 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28 29
integrase (CDS_0030)

31 32

MGV-GENOME-0228585: 12,685-23,834 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

29

MGV-GENOME-0218121: 12,685-22,026 (+)

short tail fiber protein (CDS_0022)
23

uvig_577677: 13,305-29,086 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)
tail fiber assembly (CDS_0025)

tail collar protein (CDS_0026)
DNA invertase (CDS_0027)

28 Ppl_00001 (CDS_0029)
30

31

ivig_1358: 13,304-20,571 (+)

short tail fiber protein (CDS_0023)

24
25

uvig_584213: 13,305-19,595 (+)

short tail fiber protein (CDS_0023)

IMGVR_UViG_2693429774_000011|2693429774|2693473077|100998-141166: 13,305-27,155 (+)

short tail fiber protein (CDS_0023)

DNA invertase (CDS_0024)

25

tail fiber assembly (CDS_0026)

27
DNA invertase (CDS_0028)

PD-T4-3_WP_201121852.1 (CDS_0029)

30
31

32 33

uvig_145191: 12,763-27,625 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31

TemPhD_cluster_43367: 13,383-25,890 (+)

short tail fiber protein (CDS_0023)

24

O-acetyltransferase (CDS_0025)

26
27

integrase (CDS_0028)

29 30

TemPhD_cluster_26177: 12,685-27,219 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
DNA invertase (CDS_0025)

DNA binding protein (CDS_0026)
integrase (CDS_0027)

28 29

uvig_296769: 12,685-20,867 (+)

short tail fiber protein (CDS_0022)
23 27

uvig_542358: 12,763-21,069 (+)

short tail fiber protein (CDS_0022)
23

TemPhD_cluster_50169: 12,762-29,109 (+)

short tail fiber protein (CDS_0022)
23

24 25 26 27
DS-31__DS-31 (CDS_0028)

29 30 31 32

IMGVR_UViG_2563366875_000002|2563366875|2563394662|68623-108852: 13,306-30,057 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28 29 30 31 32 33

IMGVR_UViG_2778261386_000007|2778261386|2778306158|21863-60840: 12,763-28,310 (+)

tail fiber protein (CDS_0022) 23
O-acetyltransferase (CDS_0024)

25 26
integrase (CDS_0027)

28 29

IMGVR_UViG_2690316296_000007|2690316296|2690371263|85844-127189: 13,305-31,913 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28 29 30 31 32 33 34 35 36

TemPhD_cluster_23522_: 12,685-32,159 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

Olokun__OloA (CDS_0027)
Olokun__OloB (CDS_0028)

29 30 31
integrase (CDS_0032)

33 34

uvig_56256: 12,685-23,144 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

TemPhD_cluster_16872: 12,685-33,037 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

UmuD-like protein (CDS_0027)

DNA polymerase (CDS_0028)
29 30 31 32 33 34

TemPhD_cluster_25898: 12,763-30,504 (+)

short tail fiber protein (CDS_0022)
23 24

PD-T4-3_WP_201121852.1 (CDS_0025)

MTase_II_00147 Type (CDS_0026)
REase_II_00069 Type (CDS_0027)

28
integrase (CDS_0029)

30 31

MGV-GENOME-0240684: 13,305-24,964 (+)

tail fiber protein (CDS_0023)24
integrase (CDS_0025)

26 27

IMGVR_UViG_2778261274_000007|2778261274|2778295685|34449-78644: 12,759-34,124 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31 32 33 34 35 36

TemPhD_cluster_49770: 12,685-30,601 (+)

short tail fiber protein (CDS_0022)
23 24

DNA binding protein (CDS_0025)
PD-T4-3_WP_201121852.1 (CDS_0026)

MTase_II_00147 Type (CDS_0027)
REase_II_00069 Type (CDS_0028)

29 30 31

TemPhD_cluster_36977_: 13,305-27,386 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25 26

UmuD-like protein (CDS_0027)

28
mads_1 (CDS_0029)

30 31

TemPhD_cluster_61432: 13,305-27,092 (+)

short tail fiber protein (CDS_0023)
24 25 26 27 28 29 30

IMGVR_UViG_2541047817_000001|2541047817|2541173725|51769-93837: 12,762-31,038 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24 25
mREase_IV_00001 Type (CDS_0026)

27 28 29 30 31 32

TemPhD_cluster_18500: 12,762-29,729 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24 25
mREase_IV_00001 Type (CDS_0026)

27 28 29 30 31

TemPhD_cluster_42002: 12,763-30,990 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)
tail fiber assembly protein (CDS_0024)

DNA invertase (CDS_0025)
mREase_IV_00001 Type (CDS_0026)

RM_Type_IIG__Type_IIG_FAM_2.einsi_trimmed (CDS_0027)

28
integrase (CDS_0029)

30 31

IMGVR_UViG_2671180770_000025|2671180770|2671273812|13820-54838: 13,303-31,372 (+)

tail fiber protein (CDS_0024)
tail fiber assembly (CDS_0025)

26

virion structural protein (CDS_0027)

28

mREase_IV_00001 Type (CDS_0029)

30
VCA0410 (CDS_0031)

32 33 34 35 36

TemPhD_cluster_24811: 12,684-28,635 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28 29
integrase (CDS_0030)

31 32

TemPhD_cluster_60656: 12,685-31,948 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
PifA (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31 32 33

TemPhD_cluster_32324: 13,211-32,035 (+)

short tail fiber protein (CDS_0023)
tail fiber assembly protein (CDS_0024)

tail fiber assembly protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

RM_Type_IIG__Type_IIG_FAM_2.einsi_trimmed (CDS_0028)

29
integrase (CDS_0030)

31 32

TemPhD_cluster_15711: 13,211-31,211 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly protein (CDS_0025)

26
mREase_IV_00001 Type (CDS_0027)

RM_Type_IIG__Type_IIG_FAM_2.einsi_trimmed (CDS_0028)

29 30 31 32

IMGVR_UViG_2585427754_000009|2585427754|2585457347|12-41698: 13,212-31,228 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25 26
27

mREase_IV_00001 Type (CDS_0028)

29
VCA0410 (CDS_0030)

31 32 33 transposase (CDS_0038)

TemPhD_cluster_33025: 13,211-30,862 (+)

tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)
virion structural protein (CDS_0026)

DNA invertase (CDS_0027)
mREase_IV_00001 Type (CDS_0028)

29

VCA0410 (CDS_0030)
integrase (CDS_0031)

32 33

TemPhD_cluster_50229: 13,304-29,654 (+)

tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

26

mREase_IV_00001 Type (CDS_0027)

28 29
VCA0410 (CDS_0030)

31 32 33 34

TemPhD_cluster_29648: 13,210-30,208 (+)

tail fiber protein (CDS_0024)

tail fiber assembly (CDS_0025)

tail fiber assembly protein (CDS_0026)

virion structural protein (CDS_0027)

DNA invertase (CDS_0028)
29

PD-T4-3_WP_201121852.1 (CDS_0030)

MTase_II_00147 Type (CDS_0031)

REase_II_00069 Type (CDS_0032)
integrase (CDS_0033)

34 35

TemPhD_cluster_49218: 12,685-32,406 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

Retron_IV__2TM (CDS_0031)
Retron__RT_Tot_8 (CDS_0032)

33 34 35

TemPhD_cluster_42586: 12,685-30,827 (+)

short tail fiber protein (CDS_0022)

23
tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28
29

metallo-protease (CDS_0030)

capH (CDS_0031)

32 33
integrase (CDS_0034)

35 36

TemPhD_cluster_19794: 12,779-31,982 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24 25

DNA invertase (CDS_0026)

27 28
capH (CDS_0029)

30 31 32 33 34

IMGVR_UViG_2630968533_000007|2630968533|2631001868|4061249-4104063: 12,682-31,496 (+)

tail fiber protein (CDS_0022) 23

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)

27
DS-31__DS-31 (CDS_0028)

29 30 31 32 33 34

TemPhD_cluster_32964: 13,305-29,930 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

26
DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29

transposase (CDS_0030)
integrase (CDS_0031)

32 33

IMGVR_UViG_2585427764_000009|2585427764|2585459048|12-40562: 13,213-30,092 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25
DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31

TemPhD_cluster_42669: 13,305-29,682 (+)

tail fiber protein (CDS_0023) 24 25
DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29
integrase (CDS_0030)

31 32

TemPhD_cluster_24764: 13,305-29,553 (+)

tail fiber protein (CDS_0023) 24 25

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29

transposase (CDS_0030)
integrase (CDS_0031)

32 33

TemPhD_cluster_50071: 12,685-30,804 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24 25

DNA invertase (CDS_0026)

PtuB1_00001 Unknown (CDS_0027)

PtuA1_00001 AAA (CDS_0028)
29 30 31 32

TemPhD_cluster_32829: 12,685-29,793 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

29

DS-38__DS-38 (CDS_0030)

31
integrase (CDS_0032)

33 34

uvig_323542: 12,685-27,785 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28

DS-38__DS-38 (CDS_0029)
30

31

IMGVR_UViG_2547132279_000012|2547132279|2547213145|36568-78199: 12,763-31,687 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31 32
integrase (CDS_0033)

34 35

TemPhD_cluster_21865: 13,305-30,428 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28

PD-T4-3_WP_201121852.1 (CDS_0029)

MTase_II_00147 Type (CDS_0030)
REase_II_00069 Type (CDS_0031)

32 33 34

uvig_28289: 12,685-32,263 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)
DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28
DS-38__DS-38 (CDS_0029)

30 31 32 33
integrase (CDS_0034)

35 36

MGV-GENOME-0296666: 12,685-29,733 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28

DS-38__DS-38 (CDS_0029)
integrase (CDS_0030)

31 32

TemPhD_cluster_36431: 12,685-29,620 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28

DS-38__DS-38 (CDS_0029)

30
integrase (CDS_0031)

32 33

uvig_115567: 13,304-24,066 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)
tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28

29

IMGVR_UViG_2563366992_000001|2563366992|2563400913|62017-103984: 12,684-31,746 (+)

tail fiber protein (CDS_0022) 23 24
DNA invertase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29 30 31 32 33

TemPhD_cluster_36704_: 13,305-29,237 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29
integrase (CDS_0030)

31 32

IMGVR_UViG_2534681757_000002|2534681757|2534716893|25487-65090: 13,305-30,619 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31

IMGVR_UViG_2585427743_000011|2585427743|2585455556|22426-62029: 13,305-30,619 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)
DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31

IMGVR_UViG_2547132278_000018|2547132278|2547212733|2-40136: 13,305-31,150 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30
integrase (CDS_0031)

32

MGV-GENOME-0237315: 13,305-24,259 (+)

short tail fiber protein (CDS_0023)
integrase (CDS_0024)

25 26

MGV-GENOME-0236005: 12,763-23,803 (+)

tail fiber protein (CDS_0022)
integrase (CDS_0023)

24 25

IMGVR_UViG_2540341091_000003|2540341091|2540348122|965747-1008993: 12,685-31,838 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27 Ppl_00001 (CDS_0028) 29

integrase (CDS_0030)
31 32

IMGVR_UViG_2721755496_000006|2721755496|2721800922|3679468-3720335: 12,681-31,025 (+)

short tail fiber protein (CDS_0022)

23 24

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31 32

ivig_2626: 13,305-33,781 (+)

23

short tail fiber protein (CDS_0024)

tail fiber assembly protein (CDS_0025)

26

tail collar fiber protein (CDS_0027)

DNA invertase (CDS_0028)

PD-T4-3_WP_201121852.1 (CDS_0029)

30 31 32 UG5_large (CDS_0033)
integrase (CDS_0034)

35 36 39 40

TemPhD_cluster_42412: 13,305-30,396 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28

PD-T4-3_WP_201121852.1 (CDS_0029)

30 31
integrase (CDS_0032)

33 34 38 39

IMGVR_UViG_2718218135_000005|2718218135|2718228660|3619825-3659060: 12,685-29,694 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

tail collar fiber protein (CDS_0024)

DNA invertase (CDS_0025)

DNA binding protein (CDS_0026)

HEC-08_WP_093018341.1 (CDS_0027)

28 29
integrase (CDS_0030)

31 32

MGV-GENOME-0232119: 12,685-22,496 (+)

short tail fiber protein (CDS_0022)
integrase (CDS_0023)

24 25

TemPhD_cluster_41945: 12,686-31,746 (+)

tail fiber protein (CDS_0022) 23

tail fiber assembly protein (CDS_0024)

25

DNA invertase (CDS_0026)
Dazbog__DzbA (CDS_0027)

28 29 30

transposase (CDS_0031)

32
integrase (CDS_0033)

34 35

TemPhD_cluster_42012: 13,305-30,591 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31
integrase (CDS_0032)

33 34

TemPhD_cluster_36936_: 12,762-29,616 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)
tail fiber assembly protein (CDS_0024)

DNA invertase (CDS_0025)
mREase_IV_00001 Type (CDS_0026)

27 28
integrase (CDS_0029)

30 31

TemPhD_cluster_11624: 13,306-30,755 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
28 29 30 31 32 33

IMGVR_UViG_2917393062_000004|2917393062|2917393080|568249-609323: 11,980-29,042 (+)

DNA circularization (CDS_0017)
20

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)

28 29
integrase (CDS_0030)

31 32

TemPhD_cluster_29934: 13,211-29,955 (+)

23

tail fiber assembly protein (CDS_0024)

25

tail collar fiber protein (CDS_0026)
DNA invertase (CDS_0027)

28
integrase (CDS_0029)

30 31

TemPhD_cluster_25849: 12,685-32,099 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31
integrase (CDS_0032)

33

TemPhD_cluster_24441: 12,685-33,034 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31
integrase (CDS_0032)

33 34

TemPhD_cluster_30161: 13,304-29,291 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29
integrase (CDS_0030)

31 32

IMGVR_UViG_2537562223_000005|2537562223|2537635946|64297-104718: 13,303-30,603 (+)

tail fiber protein (CDS_0023) 24 25
DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30 31 32

TemPhD_cluster_61004: 12,685-30,275 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)
tail fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PtuB1_00001 Unknown (CDS_0027)

PtuA1_00001 AAA (CDS_0028)

29 30 31 32

MGV-GENOME-0277003: 13,305-26,116 (+)

short tail fiber protein (CDS_0023)
tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)

26

DNA invertase (CDS_0027)
integrase (CDS_0028)

29 30

IMGVR_UViG_2802429226_000008|2802429226|2802449947|63082-104205: 12,685-30,199 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24 25
DNA invertase (CDS_0026)

27 28 29 30 31

TemPhD_cluster_18955: 13,305-29,620 (+)

short tail fiber protein (CDS_0023)

24

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

27
mREase_IV_00001 Type (CDS_0028)

29 30 31 32

TemPhD_cluster_49829: 13,305-28,707 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

28
29 30 31 32

MGV-GENOME-0235084: 13,305-23,987 (+)

short tail fiber protein (CDS_0023)
integrase (CDS_0024)

25 26

uvig_39627: 13,305-24,064 (+)

tail fiber protein (CDS_0023)
integrase (CDS_0024)

25 26

uvig_34228: 13,254-22,182 (+)

short tail fiber protein (CDS_0023)
24

MGV-GENOME-0224545: 12,685-23,455 (+)

short tail fiber protein (CDS_0022)
integrase (CDS_0023)

24 25

uvig_287081: 12,685-22,022 (+)

22 23

MGV-GENOME-0235383: 12,685-22,580 (+)

short tail fiber protein (CDS_0022)
integrase (CDS_0023)

24 25

MGV-GENOME-0232591: 12,685-22,554 (+)

tail fiber protein (CDS_0022)
integrase (CDS_0023)

24 25

uvig_332297: 12,685-24,357 (+)

tail fiber protein (CDS_0022) 23 24
integrase (CDS_0025)

26 27

TemPhD_cluster_50457: 12,685-27,200 (+)

short tail fiber protein (CDS_0022)
23 24 25

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29 30

TemPhD_cluster_43250: 12,762-28,252 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24 25

PD-T4-3_WP_201121852.1 (CDS_0026)

27
integrase (CDS_0028)

29 30

TemPhD_cluster_47888: 13,305-38,154 (+)

short tail fiber protein (CDS_0022)

23
O-acetyltransferase (CDS_0024)

25 Ppl_00001 (CDS_0026) 27 28

Vacuolating autotransporter gene Vat (VF1112) (CDS_0029)
integrase (CDS_0030)

31 32

TemPhD_cluster_21923: 13,305-28,079 (+)

short tail fiber protein (CDS_0023)
24 25 26 27 28 29 30

TemPhD_cluster_61552: 13,305-27,934 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

26 27 28 29 30

TemPhD_cluster_36580_: 13,305-27,901 (+)

short tail fiber protein (CDS_0023)
24

O-acetyltransferase (CDS_0025)

26 27
integrase (CDS_0028)

29 30

TemPhD_cluster_37257_: 13,305-25,305 (+)

short tail fiber protein (CDS_0023)
24

O-acetyltransferase (CDS_0025)

26 27
integrase (CDS_0028)

29

TemPhD_cluster_42074: 12,685-31,193 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24

virion structural protein (CDS_0025)
DNA invertase (CDS_0026)

mREase_IV_00001 Type (CDS_0027)
28

DS-15__DS-15C (CDS_0029)
DS-15__DS-15B (CDS_0030)

DS-15__DS-15A (CDS_0031)
integrase (CDS_0032)

33 34

IMGVR_UViG_2695420732_000023|2695420732|2695473872|25337-64808: 12,685-29,905 (+)

tail fiber protein (CDS_0022) 23 24
virion structural protein (CDS_0025)

26

mREase_IV_00001 Type (CDS_0027)

28 29
integrase (CDS_0030)

31 32

IMGVR_UViG_2690316086_000021|2690316086|2690340433|25337-64808: 12,685-29,905 (+)

short tail fiber protein (CDS_0022)

23 24

tail collar protein (CDS_0025)

26
mREase_IV_00001 Type (CDS_0027)

28 29 30 31 32

TemPhD_cluster_24554: 12,685-31,678 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)
tail fiber assembly protein (CDS_0024)

25

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28 29 30 31
integrase (CDS_0032)

33 phosphoadenosine phosphosulfate reductase (CDS_0034)

TemPhD_cluster_61521: 13,304-25,482 (+)

short tail fiber protein (CDS_0023)

24

GtrC-like O-antigen conversion translocase (CDS_0025)

LPS (VF0124) (CDS_0026)

GtrA-like O-antigen conversion (CDS_0027)

28 29

TemPhD_cluster_51152: 12,763-26,488 (+)

short tail fiber protein (CDS_0022)

23

GtrC-like O-antigen conversion translocase (CDS_0024)

LPS (VF0124) (CDS_0025)

GtrA-like O-antigen conversion (CDS_0026)

27 28 29

MGV-GENOME-0291117: 13,305-23,080 (+)

short tail fiber protein (CDS_0023)
integrase (CDS_0024)

25 26

MGV-GENOME-0278822: 12,685-23,334 (+)

short tail fiber protein (CDS_0022)
tail assembly chaperone (CDS_0023)

integrase (CDS_0024)
25 26

TemPhD_cluster_61378: 13,305-28,951 (+)

short tail fiber protein (CDS_0023)
24 25

PD-T4-3_WP_201121852.1 (CDS_0026)

27
transposase (CDS_0028)

29 30 31

MGV-GENOME-0247714: 12,685-22,981 (+)

short tail fiber protein (CDS_0022)
tail assembly chaperone (CDS_0023)

tail fiber assembly protein (CDS_0024)

25
DNA invertase (CDS_0026)

27 28

uvig_39286: 12,685-20,651 (+)

short tail fiber protein (CDS_0022)

uvig_316764: 13,305-22,334 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)
25

26

MGV-GENOME-0227110: 12,685-23,305 (+)

short tail fiber protein (CDS_0022)
Borvo__BovA (CDS_0023)

24 25

IMGVR_UViG_2681813201_000021|2681813201|2681865895|9336-49534: 12,685-29,906 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27

PD-T4-3_WP_201121852.1 (CDS_0028)

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

integrase (CDS_0031)
32 phosphoadenosine phosphosulfate reductase (CDS_0033)

TemPhD_cluster_36715_: 12,685-29,849 (+)

short tail fiber protein (CDS_0022)
tail assembly chaperone (CDS_0023)

O-acetyltransferase (CDS_0024)

PD-T4-3_WP_201121852.1 (CDS_0025)

26

transposase (CDS_0027)
integrase (CDS_0028)

29 phosphoadenosine phosphosulfate reductase (CDS_0030)

TemPhD_cluster_11243: 13,306-31,366 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)

26

DNA invertase (CDS_0027)

PtuB1_00001 Unknown (CDS_0028)

PtuA1_00001 AAA (CDS_0029)
30 31 32 33 34 ParA-like partition protein (CDS_0039)

TemPhD_cluster_21183: 13,306-29,355 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)
tail fiber assembly protein (CDS_0025)

26
DNA invertase (CDS_0027)

28 29 30 31 32 38

IMGVR_UViG_2909303794_000010|2909303794|2909303794|3923312-3967378: 12,684-32,231 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PtuB1_00001 Unknown (CDS_0027)

PtuA1_00001 AAA (CDS_0028)
29 30 31 32 33 34 35

TemPhD_cluster_22657: 12,685-31,157 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

tail fiber assembly (CDS_0024)
tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)
27 28 29 30 3132

VCA0410 (CDS_0033)

34
integrase (CDS_0035)

36 37

TemPhD_cluster_50028: 13,210-29,991 (+)

short tail fiber protein (CDS_0023)
24 25

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29
30

31

TemPhD_cluster_61091: 12,684-28,557 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

26
mREase_IV_00001 Type (CDS_0027)

28 29 30
31

32

TemPhD_cluster_32667: 12,763-26,066 (+)

short tail fiber protein (CDS_0022)

23
O-acetyltransferase (CDS_0024)

PD-T4-3_WP_201121852.1 (CDS_0025)

26 27

TemPhD_cluster_42250: 13,211-29,457 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27

transposase (CDS_0028)
integrase (CDS_0029)

30

TemPhD_cluster_36512_: 13,211-29,403 (+)

short tail fiber protein (CDS_0023)
tail assembly chaperone (CDS_0024)

O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28
integrase (CDS_0029)

30 31

TemPhD_cluster_49642: 12,685-31,130 (+)

short tail fiber protein (CDS_0022)

23 24

PD-T4-3_WP_201121852.1 (CDS_0025)

MTase_II_00147 Type (CDS_0026)
REase_II_00069 Type (CDS_0027)

28 29 30 31

TemPhD_cluster_32300: 13,211-31,582 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27
integrase (CDS_0028)

29 30

TemPhD_cluster_17640: 12,685-29,436 (+)

short tail fiber protein (CDS_0022)
23 24

PD-T4-3_WP_201121852.1 (CDS_0025)

26
acetyltransferase (CDS_0027)

28 29 30 31

TemPhD_cluster_36150: 13,211-30,783 (+)

short tail fiber protein (CDS_0023)
tail assembly chaperone (CDS_0024)

O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29 30
integrase (CDS_0031)

32 33

uvig_288870: 13,211-43,386 (+)

short tail fiber protein (CDS_0023)
tail assembly chaperone (CDS_0024)

O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27
transposase (CDS_0028)
DrmC_00006 DrmC (CDS_0029)

30 31 32
HamB1_00015 DEAD-box (CDS_0033)

HamA1_00012 DUF1837 (CDS_0034)

35

Virulence-associated proteins (VF0679) (CDS_0036)

integrase (CDS_0037)
38 39

TemPhD_cluster_29790: 13,210-30,291 (+)

short tail fiber protein (CDS_0024)

25
O-acetyltransferase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29 30
integrase (CDS_0031)

32 33

TemPhD_cluster_23594_: 13,442-31,332 (+)

short tail fiber protein (CDS_0023)
24

head maturation protease (CDS_0025)
DNA binding protein (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31
integrase (CDS_0032)

33 34

TemPhD_cluster_25913: 13,442-30,900 (+)

short tail fiber protein (CDS_0023)
24

head maturation protease (CDS_0025)
DNA binding protein (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28

MTase_II_00147 Type (CDS_0029)
REase_II_00069 Type (CDS_0030)

31
integrase (CDS_0032)

33 34

TemPhD_cluster_42549: 12,685-29,047 (+)

short tail fiber protein (CDS_0022)

23

tail fiber assembly (CDS_0024)

tail collar fiber protein (CDS_0025)

DNA invertase (CDS_0026)

PD-T4-3_WP_201121852.1 (CDS_0027)

28 29

DS-21__DS-21C (CDS_0030)

integrase (CDS_0031)
excisionase (CDS_0032)

33
34

TemPhD_cluster_36852_: 12,685-29,854 (+)

short tail fiber protein (CDS_0022)
tail assembly chaperone (CDS_0023)

O-acetyltransferase (CDS_0024)

PD-T4-3_WP_201121852.1 (CDS_0025)

26 27

DS-21__DS-21C (CDS_0028)

integrase (CDS_0029)
excisionase (CDS_0030)

31
32

TemPhD_cluster_17579: 12,685-31,268 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
PifA (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31 32 33
excisionase (CDS_0034)

35

IMGVR_UViG_2585427747_000001|2585427747|2585456408: 13,212-27,681 (+)

short tail fiber protein (CDS_0023)
24

O-acetyltransferase (CDS_0025)

26
mads_1 (CDS_0027)

28 phosphoadenosine phosphosulfate reductase (CDS_0029)

uvig_540357: 12,684-28,344 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)
24

LPS (VF0124) (CDS_0025)

GtrA-like O-antigen conversion (CDS_0026)

integrase (CDS_0027)
28 phosphoadenosine phosphosulfate reductase (CDS_0029)

TemPhD_cluster_49865: 13,304-24,977 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25

LPS (VF0124) (CDS_0026)

27
mads_1 (CDS_0028)

29 30

IMGVR_UViG_2667527588_000007|2667527588|2667542871|21621-62704: 13,304-32,075 (+)

short tail fiber protein (CDS_0023)

24
tail fiber assembly (CDS_0025)

26 27 28 29 30 31
integrase (CDS_0032)

33 phosphoadenosine phosphosulfate reductase (CDS_0034)

TemPhD_cluster_51098: 12,685-26,352 (+)

short tail fiber protein (CDS_0022)

23

glucosyltransferase (CDS_0024)
LPS (VF0124) (CDS_0025)

26 27 28

uvig_107601: 13,305-21,689 (+)

short tail fiber protein (CDS_0023)
24

TemPhD_cluster_51530: 12,685-25,004 (+)

short tail fiber protein (CDS_0022)

23 24 25
mads_1 (CDS_0026)

27 28

uvig_187304: 12,685-29,504 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)
glucosyltransferase (CDS_0024)

LPS (VF0124) (CDS_0025)
peptidase (CDS_0026)

integrase (CDS_0027)

28
29

3031

IMGVR_UViG_2778261153_000009|2778261153|2778285260|32150-73449: 12,685-31,051 (+)

22 23 24 25 26 27 28
excisionase (CDS_0029)

30

uvig_84457: 13,306-28,386 (+)

tail protein (CDS_0023)

RecA filament binding protein DinI (CDS_0024)

25 26 27
excisionase (CDS_0028)

DEDDh_I_II_III_IV_V_VI_1 (CDS_0029)

30 31

IMGVR_UViG_2778261673_000007|2778261673|2778334908|51569-91876: 12,685-30,847 (+)

short tail fiber protein (CDS_0022)
23 24 2526

mREase_IV_00001 Type (CDS_0027)

28
head protein (CDS_0029)

30 31 32 excisionase (CDS_0033)

TemPhD_cluster_33003: 13,301-31,188 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

tail fiber assembly (CDS_0025)
DNA invertase (CDS_0026)

mREase_IV_00001 Type (CDS_0027)
28 29 30 31

integrase (CDS_0032)
excisionase (CDS_0033)

MGV-GENOME-0259922: 13,301-24,970 (+)

short tail fiber protein (CDS_0024)
tail fiber assembly (CDS_0025)

integrase (CDS_0026)
excisionase (CDS_0027)

TemPhD_cluster_32267: 13,305-30,947 (+)

short tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)
mREase_IV_00001 Type (CDS_0028)

29 30 31 32
integrase (CDS_0033)

excisionase (CDS_0034)

38

IMGVR_UViG_2778261545_000004|2778261545|2778322074|100304-141111: 13,305-31,598 (+)

tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

tail fiber assembly protein (CDS_0025)
virion structural protein (CDS_0026)

27

mREase_IV_00001 Type (CDS_0028)

29
head protein (CDS_0030)

31 32 33 excisionase (CDS_0034)

uvig_161649: 13,305-26,509 (+)

short tail fiber protein (CDS_0023)

24 25 26
integrase (CDS_0027)

excisionase (CDS_0028)

MGV-GENOME-0243078: 13,305-26,453 (+)

short tail fiber protein (CDS_0023)

24 25 26
integrase (CDS_0027)

excisionase (CDS_0028)

uvig_354635: 12,685-26,142 (+)

short tail fiber protein (CDS_0022)

23 24 25
integrase (CDS_0026)

excisionase (CDS_0027)

TemPhD_cluster_61352: 12,685-30,128 (+)

short tail fiber protein (CDS_0022)
23 24

PD-T4-3_WP_201121852.1 (CDS_0025)

26 27 28 29 30 31

IMGVR_UViG_2619619135_000001|2619619135|2619669497|57781-98121: 13,306-29,739 (+)

tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

25

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)
mREase_IV_00002 Type (CDS_0028)

29
head protein (CDS_0030)

31 32 excisionase (CDS_0033)

uvig_394779: 12,681-25,753 (+)

tail fiber protein (CDS_0022)

tail fiber assembly (CDS_0023)

24
Menshen__NsnA (CDS_0025)

integrase (CDS_0026)

excisionase (CDS_0027)

MGV-GENOME-0254330: 13,305-23,624 (+)

short tail fiber protein (CDS_0023)

integrase (CDS_0024)
excisionase (CDS_0025)

TemPhD_cluster_49778: 13,305-30,334 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)

25

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)

mREase_IV_00002 Type (CDS_0028)

29 30 31 32 33

IMGVR_UViG_2526164668_000024|2526164668|2526183284|24506-63873: 13,304-28,807 (+)

tail fiber protein (CDS_0023)
tail fiber assembly (CDS_0024)

25

virion structural protein (CDS_0026)

DNA invertase (CDS_0027)
mREase_IV_00002 Type (CDS_0028)

29
head protein (CDS_0030)

31 excisionase (CDS_0032)

MGV-GENOME-0219900: 12,685-22,355 (+)

tail fiber protein (CDS_0022) tail fiber assembly (CDS_0023)

TemPhD_cluster_41561: 12,685-31,190 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28 29 30
integrase (CDS_0031)

excisionase (CDS_0032) 36
37

TemPhD_cluster_49881: 12,685-29,481 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)

24

virion structural protein (CDS_0025)

26
mREase_IV_00001 Type (CDS_0027)

28 29 30 31

MGV-GENOME-0288264: 12,685-28,602 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)
tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

26 27 28 29
integrase (CDS_0030)

excisionase (CDS_0031)

TemPhD_cluster_36465: 12,685-29,473 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)
tail fiber assembly protein (CDS_0024)

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00001 Type (CDS_0027)

28 29
integrase (CDS_0030)

excisionase (CDS_0031)

uvig_108335: 13,304-26,676 (+)

short tail fiber protein (CDS_0023)

24 25
integrase (CDS_0026)

excisionase (CDS_0027)

TemPhD_cluster_36513_: 13,211-30,182 (+)

tail fiber protein (CDS_0023) 24
tail fiber assembly protein (CDS_0025)

26 27 28
AAA_15 (CDS_0029)

30

integrase (CDS_0031)

excisionase (CDS_0032)

TemPhD_cluster_42220: 13,211-30,180 (+)

short tail fiber protein (CDS_0023)
24 25 26 27 28

AAA_15 (CDS_0029)
30

integrase (CDS_0031)

excisionase (CDS_0032)

IMGVR_UViG_2671181134_000016|2671181134|2671320852|15416-55635: 13,211-30,019 (+)

short tail fiber protein (CDS_0023)
24 25 26 27 28 29

integrase (CDS_0030)
excisionase (CDS_0031)

TemPhD_cluster_59449: 12,763-33,144 (+)

short tail fiber protein (CDS_0022)

23
O-acetyltransferase (CDS_0024)

25 26 2728 29 Vacuolating autotransporter gene Vat (VF1112) (CDS_0030)

uvig_188699: 12,685-30,040 (+)

short tail fiber protein (CDS_0022)

tail fiber assembly protein (CDS_0023)
O-acetyltransferase (CDS_0024)

25 26 2728
integrase (CDS_0029)

30 phosphoadenosine phosphosulfate reductase (CDS_0031)

TemPhD_cluster_17569: 12,684-31,910 (+)

tail fiber protein (CDS_0022) 23

tail fiber assembly protein (CDS_0024)

25
DNA invertase (CDS_0026)

PifA (CDS_0027)

PD-T4-3_WP_201121852.1 (CDS_0028)

29 30 31 32 primosomal protein (CDS_0039)

IMGVR_UViG_2561511241_000001|2561511241|2561542231|293501-334144: 13,211-32,569 (+)

tail fiber protein (CDS_0023)

tail fiber assembly protein (CDS_0024)

25 26
DNA invertase (CDS_0027)

28 29 30 31 32

TemPhD_cluster_32851: 13,305-31,107 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28
integrase (CDS_0029)

30

phosphoadenosine phosphosulfate reductase (CDS_0031)

33

IMGVR_UViG_2541047828_000002|2541047828|2541174281|20564-59701: 13,211-30,322 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29 phosphoadenosine phosphosulfate reductase (CDS_0030)

uvig_329513: 12,762-24,248 (+)

tail fiber protein (CDS_0022)
23 24 25 26 27

transcriptional repressor (CDS_0028)

MTase_II_00118 Type (CDS_0033)
transcriptional repressor (CDS_0034)

35

MGV-GENOME-0220200: 12,762-25,132 (+)

tail fiber protein (CDS_0022)
23 24 25 26

UmuD-like protein (CDS_0027)
transcriptional repressor (CDS_0028)

transcriptional activator (CDS_0032)
transcriptional regulator (CDS_0036)

MGV-GENOME-0205860: 12,762-21,744 (+)

tail fiber protein (CDS_0022)
UmuD-like protein (CDS_0023)

transcriptional repressor (CDS_0024)

TemPhD_cluster_42203: 13,210-32,947 (+)

short tail fiber protein (CDS_0023)

24
O-acetyltransferase (CDS_0025)

PD-T4-3_WP_201121852.1 (CDS_0026)

27 28 29
30

31
32

33 34 35 36 37
UmuD-like protein (CDS_0038)

transcriptional repressor (CDS_0039)

MGV-GENOME-0214920: 12,685-22,120 (+)

short tail fiber protein (CDS_0022)

23 24
CI-like repressor (CDS_0025)

Retron_VI__HTH (CDS_0026)

uvig_166415: 12,762-22,847 (+)

short tail fiber protein (CDS_0022)

23 24
CI-like repressor (CDS_0025)

Retron_VI__HTH (CDS_0026)

MGV-GENOME-0226075: 13,296-25,262 (+)

tail fiber protein (CDS_0023)

tail fiber assembly (CDS_0024)
tail fiber assembly protein (CDS_0025)

DNA invertase (CDS_0026)
27

CI-like repressor (CDS_0028)

Retron_VI__HTH (CDS_0029)

TemPhD_cluster_49929: 12,685-32,856 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

24

virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00002 Type (CDS_0027)

28
Type-I-C_CnuB (CDS_0029)

Type-I-C_CnuC (CDS_0030)

31 32 33 34 35 36

TemPhD_cluster_36480: 12,685-32,871 (+)

tail fiber protein (CDS_0022)
tail fiber assembly (CDS_0023)

tail fiber assembly protein (CDS_0024)
virion structural protein (CDS_0025)

DNA invertase (CDS_0026)
mREase_IV_00002 Type (CDS_0027)

28
Type-I-C_CnuB (CDS_0029)

Type-I-C_CnuC (CDS_0030)
integrase (CDS_0031)

excisionase (CDS_0032)

33 34

UmuD-like protein (CDS_0035)

transcriptional repressor (CDS_0036)

TemPhD_cluster_27671: 13,305-33,712 (+)

23

tail fiber assembly protein (CDS_0024)

tail fiber assembly (CDS_0025)

tail collar fiber protein (CDS_0026)

DNA invertase (CDS_0027)

mREase_IV_00002 Type (CDS_0028)

29 30 31
excisionase (CDS_0032)

33 34 35

CI-like repressor (CDS_0036)

37

TemPhD_cluster_49461: 12,685-30,495 (+)

short tail fiber protein (CDS_0022)
tail fiber assembly protein (CDS_0023)

24 25
DNA invertase (CDS_0026)

27 28

capH (CDS_0029)

30
31

32 33 AbiU (CDS_0034) 35

IMGVR_UViG_2617271049_000009|2617271049|2617331335|13926-54317: 12,690-28,065 (+)

short tail fiber protein (CDS_0023)

24 25

tail collar fiber protein (CDS_0026)
DNA invertase (CDS_0027)

28 29 30 31
excisionase (CDS_0032)

33

IMGVR_UViG_2675903385_000008|2675903385|2675969445|46830-98842: 13,305-39,052 (+)

short tail fiber protein (CDS_0023)

24
25

tail fiber assembly (CDS_0026)

27

DNA invertase (CDS_0028)
transposase (CDS_0029)

DrmC_00006 DrmC (CDS_0030)

MTase_II_00147 Type (CDS_0031)
REase_II_00069 Type (CDS_0032)

33 34 35

holin (CDS_0036)
holin (CDS_0037)

PDC-S20_WP_004742720.1 (CDS_0038)

39

HNH endonuclease (CDS_0040)

41 42 43 44 45
ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0046)

47

IMGVR_UViG_2731957822_000007|2731957822|2732013546|36849-88495: 13,305-38,686 (+)

short tail fiber protein (CDS_0023)

24
25

tail fiber assembly (CDS_0026)
DNA invertase (CDS_0027)

transposase (CDS_0028)

DrmC_00006 DrmC (CDS_0029)

MTase_II_00147 Type (CDS_0030)

REase_II_00069 Type (CDS_0031)

32 33 34

holin (CDS_0035)
holin (CDS_0036)

PDC-S20_WP_004742720.1 (CDS_0037)

38

HNH endonuclease (CDS_0039)

40 41 42 43 44
ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0045)

46

IMGVR_UViG_2675903321_000007|2675903321|2675959307|151675-203687: 13,305-39,052 (+)

short tail fiber protein (CDS_0023)

24
25

short tail fiber protein (CDS_0026)

27

DNA invertase (CDS_0028)
transposase (CDS_0029)

DrmC_00006 DrmC (CDS_0030)

MTase_II_00147 Type (CDS_0031)
REase_II_00069 Type (CDS_0032)

33 34 35

holin (CDS_0036)
holin (CDS_0037)

PDC-S20_WP_004742720.1 (CDS_0038)

39

HNH endonuclease (CDS_0040)

41 42 43 44 45
ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0046)

47

IMGVR_UViG_2731957814_000007|2731957814|2732013052|151757-197363: 13,305-32,646 (+)

short tail fiber protein (CDS_0023)

24 25 26

holin (CDS_0027)
holin (CDS_0028)

PDC-S20_WP_004742720.1 (CDS_0029)

30

HNH endonuclease (CDS_0031)

32 33 34 35 36
ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0037)

38

IMGVR_UViG_2731957815_000007|2731957815|2732013127|50062-95805: 13,305-32,783 (+)

short tail fiber protein (CDS_0023)

24 25 26

holin (CDS_0027)
holin (CDS_0028)

PDC-S20_WP_004742720.1 (CDS_0029)

30

HNH endonuclease (CDS_0031)

32 33 34 35 36
ssDNA thymidine ADP-ribosyltransferase, DarTG__DarT (CDS_0037)

38

10000 nt
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