
uvig_175348: 28,967-38,300 (+)

44 45 46 47
HNH endonuclease (CDS_0048)

49 50 51 52 53 54

DNA polymerase III theta subunit (CDS_0055)
UmuD-like protein (CDS_0056)

57
Doc-like toxin (CDS_0058)

59 60 dUTPase (CDS_0061)

TemPhD_cluster_55115: 28,514-39,424 (+)

39 40 41 47 48 49 50 51 52 DNA polymerase III theta subunit (CDS_0053)

uvig_257740: 4,874-14,283 (-)

DNA polymerase III theta subunit (CDS_0012)13141516
17

18192021

SAMN10080930_a1_ct13162_vs1: 28,501-39,535 (+)

47 48 49 50
51

52 53 54 55 DNA polymerase III theta subunit (CDS_0056)

TemPhD_cluster_34367: 31,932-47,227 (+)

45 46 52 53 54 55 56 57 58 59 60 61 62 63 64
DNA polymerase III theta subunit (CDS_0065)

69

TemPhD_cluster_54802: 31,932-47,227 (+)

52 53 54 55 56 57 58 59 60 61 62 63 64 DNA polymerase III theta subunit (CDS_0065)

TemPhD_cluster_54766: 31,434-48,290 (+)

41 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 DNA polymerase III theta subunit (CDS_0067)

TemPhD_cluster_54861: 30,949-44,603 (+)

50 51 52
Mom-like DNA modification protein (CDS_0053)

54 55 56 57 58 59

DNA polymerase III theta subunit (CDS_0060)

61 62

TemPhD_cluster_55463: 26,062-36,914 (+)

38 45 46 47 48 49 50 51 52
53

58

TemPhD_cluster_54846: 32,673-44,213 (+)

54 55 56 57 58 59 60 61 6263 64 65 DNA polymerase III theta subunit (CDS_0066)

TemPhD_cluster_45524: 33,526-44,947 (+)

54
phosphoadenosine phosphosulfate reductase (CDS_0055)

56 57 58 59 60 61 6263 64 65 DNA polymerase III theta subunit (CDS_0066)

TemPhD_cluster_54728: 32,966-45,128 (+)

53 54 55 56 57 58 59 60 61 62 63 64 DNA polymerase III theta subunit (CDS_0065)

TemPhD_cluster_54914: 30,804-43,631 (+)

44 51 52 53 54 55 56 57 58 59 60 61 62 63 DNA polymerase III theta subunit (CDS_0064)

TemPhD_cluster_54893: 32,244-46,195 (+)

45 51 52 53 54 55 56 57 58 5960 61 62 DNA polymerase III theta subunit (CDS_0063)

TemPhD_cluster_54994: 31,590-44,426 (+)

47 52 53 54 55 56 5758 59 60 61 62 6364 65 66 DNA polymerase III theta subunit (CDS_0067)

TemPhD_cluster_54777: 29,969-44,068 (+)

50 51 52 5354 55 56 57 58 59 60 61 62 63 DNA polymerase III theta subunit (CDS_0064)

TemPhD_cluster_55022: 30,665-43,863 (+)

47 48 49 50 51 52 53 5455 56 57 DNA polymerase III theta subunit (CDS_0058)

TemPhD_cluster_54946: 29,584-41,660 (+)

48 49 50 51 52 53 54 55 56 57 DNA polymerase III theta subunit (CDS_0058)

TemPhD_cluster_54869: 30,001-43,509 (+)

48 49 50 51 52 53 54 5556 57 58 59
DNA polymerase III theta subunit (CDS_0060)

61

TemPhD_cluster_54691: 32,166-43,659 (+)

51 52 53 54
55

56 57 58 59 60 6162 63 64
DNA polymerase III theta subunit (CDS_0065)

69

TemPhD_cluster_54903: 30,342-43,491 (+)

cas12f2_V-F_3 (CDS_0047) 50 51 52 53 54 55 56 57 58 59 6061 62 63 DNA polymerase III theta subunit (CDS_0064)

TemPhD_cluster_54938: 28,215-39,696 (+)

47 48 49 50 51 52 53 5455 56 57 DNA polymerase III theta subunit (CDS_0058)

TemPhD_cluster_54850: 31,639-44,318 (+)

52 53 54 55 56 57 58 59 60 61 62 63 64 65
DNA polymerase III theta subunit (CDS_0066)

68

TemPhD_cluster_54902: 28,882-43,003 (+)

48 49 50 51
52

53 54 55 56 57 58 59 60 61 62 DNA polymerase III theta subunit (CDS_0063)

MGV-GENOME-0332364: 4,412-15,980 (-)

5DNA polymerase III theta subunit (CDS_0011)121314151617181920212223

TemPhD_cluster_55001: 32,166-45,038 (+)

51 52 54 55 56 57 58 59 60 61 62 DNA polymerase III theta subunit (CDS_0063)

TemPhD_cluster_55193: 28,552-41,103 (+)

48 49 50 51 5253 54 55 56 57 58 59 DNA polymerase III theta subunit (CDS_0060)

TemPhD_cluster_45487: 32,690-46,997 (+)

55
phosphoadenosine phosphosulfate reductase (CDS_0056)

5758 59 60 61 62 63 64 6566 67 68
DNA polymerase III theta subunit (CDS_0069)

70

TemPhD_cluster_54849: 30,446-45,175 (+)

49 50 5152 53 54 55 56 57 58 59 60 61 62 63
DNA polymerase III theta subunit (CDS_0064)

65

uvig_577298: 32,614-46,599 (+)

51 52 53 54 55 56 57 58 59 60 61 62 6364 65 66 67
DNA polymerase III theta subunit (CDS_0068)

69

TemPhD_cluster_54915: 30,632-44,437 (+)

50 51 52 53 54 55 56 57 58 5960 61 62
DNA polymerase III theta subunit (CDS_0063)

64

TemPhD_cluster_54782: 31,848-46,327 (+)

54 55 56 57 58 59 60 61 62 63 6465 66 67
DNA polymerase III theta subunit (CDS_0068)

69

TemPhD_cluster_38999: 31,824-46,303 (+)

53 54 55 56 57 58 59 60 61 62 6364 65 66
DNA polymerase III theta subunit (CDS_0067)

68

uvig_396021: 32,036-46,223 (+)

51 53 54 55 56 57 58 59 60 61 6263 64 65
DNA polymerase III theta subunit (CDS_0066)

67

TemPhD_cluster_22505_: 4,893-17,780 (-)

13
DNA polymerase III theta subunit (CDS_0014)

1516171819202122232425262728

TemPhD_cluster_41580: 4,894-18,468 (-)

13
DNA polymerase III theta subunit (CDS_0014)

15161718192021222527

TemPhD_cluster_54848: 31,425-45,602 (+)

53 54 55 56 57 58 59 6061 62 63 64 65 66
DNA polymerase III theta subunit (CDS_0067)

68

IMGVR_UViG_2579778606_000002|2579778606|2579790174: 31,365-43,277 (+)

49 50 51 52 53 54 55 56 57 5859 60 61 DNA polymerase III theta subunit (CDS_0062)

TemPhD_cluster_54707: 33,201-47,188 (+)

54 55 56 57 58
59

60 61 62 63 64 65 6667 68 69
DNA polymerase III theta subunit (CDS_0070)

71

TemPhD_cluster_54551: 31,474-45,928 (+)

53 54 55 56 57 58 59 60 61 62 6364 65 66
DNA polymerase III theta subunit (CDS_0067)

68

IMGVR_UViG_2703718817_000003|2703718817|2703740991: 31,329-45,889 (+)

51 52 53 54 55 56 57 58 59
transposase (CDS_0060)

61 62 63 64 65 66
DNA polymerase III theta subunit (CDS_0067)

68

IMGVR_UViG_3300029736_000004|3300029736|Ga0245186_100356: 31,329-44,737 (+)

51 52 53 54 55 56 57 58 59 60 61 62 63
DNA polymerase III theta subunit (CDS_0064)

65

TemPhD_cluster_45499: 31,980-44,885 (+)

53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68
DNA polymerase III theta subunit (CDS_0069)

70

TemPhD_cluster_45498: 31,980-44,885 (+)

52 53 54 55 56 57 58 59 60 61 62 63 64 65 66
DNA polymerase III theta subunit (CDS_0067)

68

TemPhD_cluster_36743_: 4,891-16,471 (-)

DNA polymerase III theta subunit (CDS_0014)1516171819202122

IMGVR_UViG_3300045988_141797|3300045988|Ga0495776_010508: 31,408-42,952 (+)

52 53 54 55 56 57 58 59 DNA polymerase III theta subunit (CDS_0060)

TemPhD_cluster_54982: 31,604-42,108 (+)

52 53 54 55 56 57 58 59 DNA polymerase III theta subunit (CDS_0060)

TemPhD_cluster_54803: 35,182-44,942 (+)

54 55 56 57 58 59 60 DNA polymerase III theta subunit (CDS_0061)

IMGVR_UViG_2724678985_000012|2724678985|2724688524: 33,445-45,232 (+)

53

phosphoadenosine phosphosulfate reductase (CDS_0054)

55
56

57 58 59 60 61 62 63 64 UmuD-like protein (CDS_0065)

uvig_542746: 34,818-47,287 (+)

55
phosphoadenosine phosphosulfate reductase (CDS_0056)

57 58 59 60 61 62 63 64 65 66

MGV-GENOME-0338125: 6,051-17,013 (-)

1314151617181920
21

2223

phosphoadenosine phosphosulfate reductase (CDS_0024)

25

IMGVR_UViG_2681813233_000007|2681813233|2681870711: 34,196-46,417 (+)

52

phosphoadenosine phosphosulfate reductase (CDS_0053)

54 55
56

57 58 59 60 61 62 63 64

TemPhD_cluster_32768: 4,885-15,872 (-)

131415161718202122
phosphoadenosine phosphosulfate reductase (CDS_0023)

24

TemPhD_cluster_54908: 31,421-44,035 (+)

52 53 54 5556 57 58 59 60 61 62 63 64

IMGVR_UViG_2667527592_000002|2667527592|2667545561: 32,998-45,754 (+)

54

phosphoadenosine phosphosulfate reductase (CDS_0055)

56 57

58
59

60 61 62 63 64 65 66

TemPhD_cluster_55077: 31,216-42,277 (+)

51 52 53 5455 56 57 58 59 60 61 62

TemPhD_cluster_23689_: 4,885-16,475 (-)

13141516171922

TemPhD_cluster_54790: 31,421-43,859 (+)

52 53 54
55

56 57 58 59 60 61 62 63

TemPhD_cluster_54780: 34,195-45,999 (+)

53 54 55 56 57 58 59 60 61 62

MGV-GENOME-0335796: 4,885-15,815 (-)

1314
15

16171819202122232425

IMGVR_UViG_3300029828_000006|3300029828|Ga0244885_100187: 33,650-44,540 (+)

54 55 5657 58 59 60 61 62 63
64

65 66

TemPhD_cluster_54870: 31,253-41,904 (+)

50 51
52

53 54 55 56 57 58 59 60 61

TemPhD_cluster_50046: 4,885-16,070 (-)

1314151617181923

TemPhD_cluster_42795: 4,885-16,070 (-)

713141516171819

TemPhD_cluster_54956: 31,416-43,472 (+)

52 53 54 55 56
57

58 59 60 61 62 63 64 65 66 DNA polymerase III theta subunit (CDS_0067)

TemPhD_cluster_29733: 4,885-12,101 (-)

131415161718

TemPhD_cluster_45681: 25,224-38,053 (+)

3233
Ref-like RecA filament endonuclease (CDS_0034)

35 36 40

phosphoadenosine phosphosulfate reductase (CDS_0041)

42 43
44

45 46 47 48 49 50 51

TemPhD_cluster_54856: 33,417-47,142 (+)

53 54 55 56 57
58

59 60 61 62 63 64 65 66 67 anti-Retron (APIS094) (CDS_0068)

IMGVR_UViG_2693429713_000009|2693429713|2693464330: 31,536-44,817 (+)

51 52 53 54 55 56 57 58 59 60 6162 63 64 65 anti-Retron (APIS094) (CDS_0066)

TemPhD_cluster_54940: 31,513-43,854 (+)

52 53
54

55 56 57 58 59 60 61 62 63 64 65 anti-Retron (APIS094) (CDS_0066)

TemPhD_cluster_55048: 30,748-43,585 (+)

51 52 53 54 55 56 57 58 59 60 61 62 63
anti-Retron (APIS094) (CDS_0064)

65

TemPhD_cluster_54878: 32,237-44,734 (+)

52 53 54 55 56 57 58 59 60 61 62 63 anti-Retron (APIS094) (CDS_0064)

TemPhD_cluster_54860: 32,119-44,132 (+)

53 54 55 56 57 58 59 60 61 62 63
anti-Retron (APIS094) (CDS_0064)

65

TemPhD_cluster_54806: 29,274-43,537 (+)

43 50 51 52 53
Mom-like DNA modification protein (CDS_0054)

55 56 57 58 59 60 61 62
anti-Retron (APIS094) (CDS_0063)

64

TemPhD_cluster_54827: 31,538-44,921 (+)

52 53 54 55 56 57 58 59 60 61 62 63 64
anti-Retron (APIS094) (CDS_0065)

66

TemPhD_cluster_54828: 30,632-45,583 (+)

50 51 52 53 54 55 56 57 58 59 60 61
anti-Retron (APIS094) (CDS_0062)

transposase (CDS_0066)

TemPhD_cluster_54701: 33,455-45,494 (+)

52 53 54 55 56 57 58 59 60 61 62

MGV-GENOME-0336716: 6,063-16,802 (-)

1314151617181920
21

222324

TemPhD_cluster_23602_: 4,885-15,602 (-)

1314151617181921

IMGVR_UViG_2925939204_000001|2925939204|2925939206: 35,266-51,157 (+)

55 56 57 58 59 60 61 62 63 64 65 66 67 68 69
DNA polymerase III theta subunit (CDS_0070)

Reverse transcriptase (CDS_0071)

IMGVR_UViG_2579778660_000001|2579778660|2579797789: 32,827-44,510 (+)

50 51 525354 55 56 57 58 59 60 61 DNA polymerase III theta subunit (CDS_0062)

TemPhD_cluster_54851: 32,907-44,185 (+)

54 55 56 57
58

59 60 61 62 63 64

IMGVR_UViG_2563366947_000002|2563366947|2563398428: 33,634-44,086 (+)

55 56
57

58 59 60 61 62 63

TemPhD_cluster_51069: 4,886-14,605 (-)

131415161719202122

TemPhD_cluster_54897: 33,623-44,263 (+)

53 54
55

56 57 58 59 60

TemPhD_cluster_54855: 34,416-45,670 (+)

51 57 58
59

60 61 62 63

TemPhD_cluster_45537: 32,693-43,611 (+)

54 55
56

57 58 59 60

IMGVR_UViG_2558860434_000005|2558860434|2558888911: 31,605-42,523 (+)

52 53
54

55 56 57 58 59

TemPhD_cluster_54833: 34,728-45,381 (+)

57 58
59

60 61 62 63 64

TemPhD_cluster_54923: 33,425-43,722 (+)

53 54
55

56 57 58 59 60

TemPhD_cluster_50872: 4,885-14,508 (-)

1415161718

TemPhD_cluster_62176: 4,886-14,513 (-)

141516171825

TemPhD_cluster_50961: 4,885-14,499 (-)

14151617

NC_050154.1: 33,349-43,235 (+)

55 56
57

58 59 60 61 62

TemPhD_cluster_62177: 4,886-14,509 (-)

14151617

TemPhD_cluster_21974: 4,886-14,496 (-)

14151617

TemPhD_cluster_51054: 4,885-14,190 (-)

13141516171819

TemPhD_cluster_54626: 33,419-44,927 (+)

56 57
58

59 60 61 62 63 64 65 66

TemPhD_cluster_21215: 4,962-15,935 (-)

131415161718

TemPhD_cluster_54800: 33,980-44,728 (+)

52 53 54 55
56

57 58 59 60

TemPhD_cluster_54765: 33,711-44,459 (+)

54 55 56 57 58 59 60 61

TemPhD_cluster_54696: 35,736-45,891 (+)

58 59 60 61 62 63 64 65

IMGVR_UViG_2541047860_000002|2541047860|2541175602: 31,410-42,971 (+)

45 51 52 53 54
55

56 57 58 59

TemPhD_cluster_45549: 31,408-42,894 (+)

50 51 52 53
54

55 56 57 58

TemPhD_cluster_61260: 4,885-15,157 (-)

1314151920

uvig_331418: 31,956-43,121 (+)

51 52 53 54 55
56

57 58 59

DNA polymerase III theta subunit (CDS_0060)

61

TemPhD_cluster_55269: 24,521-36,043 (+)

39 41 42 43
44

45 46 47 48 49

TemPhD_cluster_55512: 24,522-35,223 (+)

4142 43 44
45

46 47 48 49 50

TemPhD_cluster_50883: 4,885-14,132 (-)

131415161718

TemPhD_cluster_54633: 34,963-48,015 (+)

54 55 56 57 58 59 60 61 62 63 64 65 DNA polymerase III theta subunit (CDS_0066)

IMGVR_UViG_2654587674_000003|2654587674|2654598834: 34,963-46,551 (+)

54 55 56 57 58 59 60 61 62 DNA polymerase III theta subunit (CDS_0063)

IMGVR_UViG_2681813421_000002|2681813421|2681896079: 34,137-45,762 (+)

54 55 56 5758 59 60 61 62 DNA polymerase III theta subunit (CDS_0063)

uvig_317976: 5,395-16,837 (-)

1314151617
18

1920212223

TemPhD_cluster_54926: 31,425-44,658 (+)

52 53 54 REase_I_00009 Type (CDS_0055)
RM__Type_I_S_01 (CDS_0056)

PrrC__EcoprrI (CDS_0057)

TemPhD_cluster_54868: 32,183-45,861 (+)

52 53 54 55 REase_I_00009 Type (CDS_0056)
RM__Type_I_S_01 (CDS_0057)

PrrC__EcoprrI (CDS_0058)

SAMN11031370_a1_ct630: 34,184-46,077 (+)

57 58 59 60 61 62 63 6465 66 67

MGV-GENOME-0341421: 5,841-18,477 (-)

anti-Retron (APIS094) (CDS_0014)151617181920212223

MGV-GENOME-4430145: 5,841-18,477 (-)

anti-Retron (APIS094) (CDS_0014)15161718192021

IMGVR_UViG_2537561978_000005|2537561978|2537613182: 33,364-47,924 (+)

52 53 54 55 56 57 58 59 60 61 anti-Retron (APIS094) (CDS_0062)

IMGVR_UViG_2925908680_000001|2925908680|2925908682: 31,006-45,627 (+)

52 53 54 55 56 57 58 59 60 61 62 63
anti-Retron (APIS094) (CDS_0064)

65 69

TemPhD_cluster_55788: 24,555-32,499 (+)

42 43 DNA polymerase III theta subunit (CDS_0044)

TemPhD_cluster_55818: 24,522-31,478 (+)

41 42 DNA polymerase III theta subunit (CDS_0043)

TemPhD_cluster_55521: 25,173-34,064 (+)

43 44 45

TemPhD_cluster_55667: 25,173-33,385 (+)

43 44 45

TemPhD_cluster_55483: 24,522-36,271 (+)

41 42 43 44 45 46 47 48 49
transposase (CDS_0050)

51 DNA polymerase III theta subunit (CDS_0052)

TemPhD_cluster_55520: 25,711-35,701 (+)

44 45 46 47 48 49 50 51 DNA polymerase III theta subunit (CDS_0052)

TemPhD_cluster_55549: 25,711-35,689 (+)

44 45 46 47 48 4950 51 52 DNA polymerase III theta subunit (CDS_0053)

TemPhD_cluster_39092: 25,711-35,699 (+)

44 45 46 47 48 4950 51 52 DNA polymerase III theta subunit (CDS_0053)

TemPhD_cluster_55341: 25,729-36,475 (+)

44 45 46 47 4849 50 51 DNA polymerase III theta subunit (CDS_0052)

TemPhD_cluster_45687: 27,113-37,794 (+)

44 45 46 47 48 49 50 51 52 DNA polymerase III theta subunit (CDS_0053)

TemPhD_cluster_34401: 26,290-37,636 (+)

44 45 46 47 48 49 50 51 52 53 54 DNA polymerase III theta subunit (CDS_0055)

IMGVR_UViG_2908543018_000007|2908543018|2908543018|3364060-3445161: 33,431-43,911 (+)

48 49 50 51 52 5354 55 56 DNA polymerase III theta subunit (CDS_0057)

TemPhD_cluster_55422: 24,579-35,492 (+)

41 42 43 44 45 4647 48 49 DNA polymerase III theta subunit (CDS_0050)

TemPhD_cluster_55611: 24,609-34,068 (+)

41 42 43 44 45 4647 48 49 DNA polymerase III theta subunit (CDS_0050)

TemPhD_cluster_55318: 24,579-36,828 (+)

41 42 43 44 45 46 47
transposase (CDS_0048)

49 50 51 DNA polymerase III theta subunit (CDS_0052)

TemPhD_cluster_45704: 25,879-36,190 (+)

42 43 44 45 46 47 48 49 50 DNA polymerase III theta subunit (CDS_0051)

TemPhD_cluster_55473: 24,522-36,482 (+)

41 42 43 44 45 46 47 48
49

50 51 52 DNA polymerase III theta subunit (CDS_0053)

TemPhD_cluster_55532: 24,527-35,442 (+)

41 42 43 44 45 46 4748 49 50 DNA polymerase III theta subunit (CDS_0051)

TemPhD_cluster_55196: 25,845-37,586 (+)

41 42 43
44

45 46 47 48 49 50
51

52 53 54 DNA polymerase III theta subunit (CDS_0055)

TemPhD_cluster_55476: 24,509-36,590 (+)

41 42 43 44 45 46 47 48 49 5051 52 53 DNA polymerase III theta subunit (CDS_0054)

TemPhD_cluster_55478: 24,512-36,602 (+)

42 43 44 45 46 47 48 4950 51 52 DNA polymerase III theta subunit (CDS_0053)

TemPhD_cluster_55481: 24,522-35,962 (+)

4142 43 44 45 46 47 48 49
50

51 52 53 DNA polymerase III theta subunit (CDS_0054)

TemPhD_cluster_55326: 24,569-38,855 (+)

43 44 45 46 47 48 49 50 51 52 53 54 55 56 DNA polymerase III theta subunit (CDS_0057)

TemPhD_cluster_45692: 27,759-37,566 (+)

47 48 49 50 51 52
53

54 55 56 DNA polymerase III theta subunit (CDS_0057)

TemPhD_cluster_55454: 27,760-37,402 (+)

47 48 49 50 51 52
53

54 55 56 DNA polymerase III theta subunit (CDS_0057)

TemPhD_cluster_55501: 24,522-36,454 (+)

41 42 43 44 45 46 4748 49 50 51
DNA polymerase III theta subunit (CDS_0052)

58 59

TemPhD_cluster_55487: 23,807-35,762 (+)

39 40 41 42 43 44 45 46 47 48 49 50 DNA polymerase III theta subunit (CDS_0051)

TemPhD_cluster_55580: 24,265-35,709 (+)

39 40 41 42 43 44 45 4647 48 49 DNA polymerase III theta subunit (CDS_0050)

6000 nt

DNA, RNA and nucleotide metabolism integration and excision moron, auxiliary metabolic gene and host takeover other unknown function defence (DefenseFinder) defence (PADLOC)

anti-defence (dbAPIS)


