
IMGVR_UViG_3300029559_000277|3300029559|Ga0244915_100032|55830-147636 22570:73313(+)

29 30 31

RT_III-AM_III-B_2 (CDS_0032)

33 34 35

36
37

3839 40 41 42 43
44

45 46 47

CBASS__Cyclase_new (CDS_0048)
RM__Type_I_REases___Type_I_REases_FAM_0.einsi_trimmed (CDS_0049)

SoFic__SoFic (CDS_0050)
51

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0052)

53 54

WYL_I_II_III_IV_V_VI_1 (CDS_0055)

56 57 58 59
Tiamat__TmtA (CDS_0060)

61 62
63

64
65

66
67

68

69
70

Lamassu-Fam__LmuB_SMC_Cap4_nuclease_II (CDS_0071)

uvig_508991 22614:61981(+)

34 35

36
37

3839 40 41 42 43
44

45
46

47 48 49 50 51

CBASS__Cyclase_new (CDS_0052)

RM__Type_I_REases___Type_I_REases_FAM_0.einsi_trimmed (CDS_0053)

SoFic__SoFic (CDS_0054)
55

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0056)
WYL_I_II_III_IV_V_VI_1 (CDS_0057)

58 59 60 61
62

63

uvig_18258 22809:63388(+)

33 34

35
36

3738
39

40 41 42 43
44

45
46

47 48 49 50 51

RM_Type_III__Type_III_MTases___Type_III_MTases_FAM_0 (CDS_0052)

53 54 55
Dnd__DndD (CDS_0056)

57 58

Retron_I_B__ATPase_TOPRIM_COG3593 (CDS_0059)
Gabija__GajB_3 (CDS_0060)

61
62

63
64 65

66
67

IMGVR_UViG_3300045988_149653|3300045988|Ga0495776_149230 22565:63252(+)

34 35

36
37

3839 40 41 42 434445 46 47 48 49

Dnd__DndA (CDS_0050)

51
BREX__brxL (CDS_0052)

BREX__pglZ4 (CDS_0053)

54 55
BREX__brxP (CDS_0056)

57 58 59
60

61
62

63

MGV-GENOME-0355653 22615:61643(+)

34 35

36
37

3839 40 41 42
43

44
45

46 47 48 4950
51

52 53 54 55 56
phosphoesterase (CDS_0057)

58 59

uvig_530596 22130:42016(+)

30 33 36 37

38
39

4041
42

43 44

HNH endonuclease (CDS_0045)

46

FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase (CDS_0047)

48 49
50

51 5356

MGV-GENOME-0339053 21893:42713(+)

31
RT_III-AM_III-B_2 (CDS_0034)

36 37

38
39

40 41

HNH endonuclease (CDS_0042)

43 44 45
46

47

uvig_546918 22166:39242(+)

36 37

38
39

4041 42 43 44
45

46
47

48

uvig_284927 22818:40439(+)

34 35

36
37

3839 40 41 42 43 44
45

46

IMGVR_UViG_3300000294_000067|3300000294|EM326_1001487 22812:39064(+)

35 36

37
38

3940 41 42 43
44

45

IMGVR_UViG_7000000628_000219|7000000628|SRS015782_WUGC_scaffold_1357 22587:37812(+)

36 37

38
39

4041
42

43 44
45

46

IMGVR_UViG_3300035645_000272|3300035645|Ga0134409_00077|23-59350 22594:38735(+)

36 37

38
39

4041 42
43

44

45 46
47

48

MGV-GENOME-0340661 22594:37884(+)

36 37

38
39

4041 42
43

44

45
46

47

IMGVR_UViG_3300014552_000178|3300014552|Ga0134450_100070|30727-89040 22594:37723(+)

36 37

38
39

4041 42
43

44
45

46

MGV-GENOME-0329353 22810:36672(+)

35 36

37
38

3940
41

42

43
44

45

IMGVR_UViG_3300029575_000107|3300029575|Ga0244903_100599 22586:43073(+)

36 37

38
39

4041 42 43 44 45 46 47
48

49

IMGVR_UViG_3300029711_000328|3300029711|Ga0245193_100034|119361-177227 22918:37354(+)

33 34

35
36

3738
39

40
41

42

uvig_149861 22655:40812(+)

33 34

35
36

3738 39 4041

terminase large subunit (CDS_0042)

43
44 45

46
47

IMGVR_UViG_3300045988_127862|3300045988|Ga0495776_187989 22600:42742(+)

37 38

39
40

4142 43 44 45 46
47

48 49
50

51

MGV-GENOME-0340507 22600:41894(+)

37 38

39
40

4142 43 44 45 46
47

48
49

50

MGV-GENOME-0335786 22600:41854(+)

36 37

38
39

4041 42 43 44 45
46

47 48
49

50

IMGVR_UViG_3300045988_095834|3300045988|Ga0495776_150526 22600:41050(+)

36 37

38
39

4041 42 43 44 45
46

47 48

IMGVR_UViG_3300045988_142233|3300045988|Ga0495776_102086 22600:42240(+)

36 37

38
39

4041 42 43 44 45
46

47 48
49

50

IMGVR_UViG_3300029712_000333|3300029712|Ga0245206_100013|275352-337108 22546:41752(+)

35 36

37
38

3940 41 42 43 44
45

46 47
48

49

IMGVR_UViG_3300045988_097085|3300045988|Ga0495776_073610 22548:41478(+)

37 38

39
40

4142 43 44 45 46
47

48

49

50
51

52

IMGVR_UViG_3300045988_154604|3300045988|Ga0495776_156005 22600:43591(+)

36 37

38
39

4041 42 43 44 45
46

47 48

Druantia_II__DruM (CDS_0049)
50

51

IMGVR_UViG_3300045988_097329|3300045988|Ga0495776_174387 22809:40538(+)

34 35

36
37

3839 40 41 42 43
44

45

46

47

IMGVR_UViG_3300023502_000116|3300023502|Ga0257054_100413 22534:39759(+)

35 36

37
38

3940
41

lytic tail protein (CDS_0042)

43 44
45

46

uvig_521810 22373:41335(+)

33 34

35
36

3738 39 40 41 42 43 44
45

46

IMGVR_UViG_3300008360_000204|3300008360|Ga0114875_1000336 22521:42501(+)

35 36

37
38

3940 41 42 43

lytic tail protein (CDS_0044)

45 46
47

48

uvig_189188 22823:45552(+)

33 34

35
36

3738 39 40 41 42 43

lytic tail protein (CDS_0044)

45 46
47

48

IMGVR_UViG_3300029124_000188|3300029124|Ga0169224_1000106 22806:43571(+)

33 34

35
36

3738 39 40 41

lytic tail protein (CDS_0042)

43 44
45

46

IMGVR_UViG_3300008482_000118|3300008482|Ga0115187_100207 22809:44239(+)

35 36

37
38

3940 41 42 43 44 45 46 47 48
49

50 52

IMGVR_UViG_3300029095_000153|3300029095|Ga0169229_100130 22810:40661(+)

36 37

38
39

4041 42 43 44 45 46
47

48

uvig_196556 22810:36871(+)

36 37

38
39

4041 42 43
44

45

uvig_542602 22797:37393(+)

34 35

36
37

3839 40 41
42

43

IMGVR_UViG_3300008096_000207|3300008096|Ga0114155_1000490 22571:37361(+)

36 37

38
39

4041 42
43

44
45

46

IMGVR_UViG_3300029748_000008|3300029748|Ga0245205_1000443 22801:37779(+)

35
36

37

38
39

4041 42 43
44

45

IMGVR_UViG_3300045988_090615|3300045988|Ga0495776_158239 22808:37404(+)

36 37

38
39

4041 42 43
44

45

uvig_516488 22818:39382(+)

35 36

37
38

3940 41
42

43

44 45
46

47

IMGVR_UViG_3300045988_062407|3300045988|Ga0495776_147177 22818:36992(+)

35 36

37
38

3940 41
42

43
44

45

MGV-GENOME-0330368 22808:36429(+)

37 38

39
40

4142
43

44

45
46

47

IMGVR_UViG_3300045988_121478|3300045988|Ga0495776_155955 22808:36676(+)

36 37

38
39

40 41 42
43

44

MGV-GENOME-0329985 22808:33217(+)

36 37
38

39

40

MGV-GENOME-0332312 22808:33672(+)

35 36
37

38
39

40

MGV-GENOME-0340811 22875:35623(+)

34 35

36
37

38 39
40

41

MGV-GENOME-0316098 22571:33914(+)

36 37

38
39

40
41

42

uvig_517898 22514:34971(+)

37 38

39
40

41
42

43
44

45

IMGVR_UViG_3300045988_098966|3300045988|Ga0495776_180471 22809:38857(+)

35 36

37
38

39 40 41 42
43

44

IMGVR_UViG_3300045988_071779|3300045988|Ga0495776_158183 22808:32544(+)

CDS_0035
CDS_0036

CDS_0037

CDS_0038

IMGVR_UViG_3300045988_070011|3300045988|Ga0495776_113389 22600:34697(+)

36 37
38

39
40

41
42

43

IMGVR_UViG_3300045988_077144|3300045988|Ga0495776_130219 22566:34754(+)

36 37

38
39

40
41

42

IMGVR_UViG_3300045988_087331|3300045988|Ga0495776_169212 22681:34529(+)

33
34

35
36

37
38

39

MGV-GENOME-0329440 22681:34529(+)

33
34

35
36

37
38

39

IMGVR_UViG_3300045988_073848|3300045988|Ga0495776_158196 22130:34419(+)

31 32 36 37

38
39

40
41

42

IMGVR_UViG_3300006148_000099|3300006148|Ga0080711_1000243 22577:40770(+)

36 3738
39

4041
42

43
44

45 46
47

48

IMGVR_UViG_3300006147_000015|3300006147|Ga0080710_1000289 22577:37865(+)

36 3738
39

4041 42 43
44

45

IMGVR_UViG_3300006201_000301|3300006201|Ga0081180_1000157 22577:40284(+)

36 3738
39

4041
42

43
44

45 46
47

48

MGV-GENOME-0322521 22810:32435(+)

CDS_0035
CDS_0036

CDS_0037

CDS_0038

MGV-GENOME-0335404 22809:33655(+)

35 36

37
38

39

IMGVR_UViG_3300045988_057276|3300045988|Ga0495776_146968 22571:33169(+)

36 37

38
39

40
41

IMGVR_UViG_3300045988_073828|3300045988|Ga0495776_077628 21723:35395(+)

32 33

34
35

36
37

38 39

IMGVR_UViG_3300045988_157405|3300045988|Ga0495776_149983 22556:45695(+)

36 37

38
39

4041 42

phosphoesterase (CDS_0043)
metallo-phosphoesterase (CDS_0044)

45
46

dCTPdeaminase__dCTPdeaminase (CDS_0047)

48
49

50

51 52
53

54

MGV-GENOME-0335098 21900:39976(+)

32 33

34
35

3637 38

anti-CRISPR-Cas (AcrIIA9) (CDS_0039)

40 41

42
43

44

45

4647
48

49

IMGVR_UViG_3300045988_150533|3300045988|Ga0495776_166829 22598:45628(+)

35 36

37
38

3940
41

42
43

44
45

46 47 48 4950
51

52

MGV-GENOME-0357184 22598:42767(+)

35 36

37
38

3940
41

42
43

44
45

46 47 48
49

50

uvig_77227 22434:42662(+)

30 33 34
35

36

37
38

3940 41 42 43 44 45 46
47

48

IMGVR_UViG_3300045988_102758|3300045988|Ga0495776_032901 22808:45004(+)

36 37

38
39

4041
42

43

44
45

46
47

48 49 50 51 52 53
54

55

IMGVR_UViG_3300045988_089807|3300045988|Ga0495776_140234 22808:44290(+)

36 37

38
39

4041
42

43

44
45

46 47 48 49 50 51
52

53

MGV-GENOME-0339396 22808:44531(+)

36 37

38
39

4041
42

43 44
45

46

47 48 49 50
51

52

IMGVR_UViG_3300045988_101773|3300045988|Ga0495776_150395 22808:43575(+)

36 37

38
39

4041 42 43

radical SAM domain protein (CDS_0044)

45 46
47

48
49

50

MGV-GENOME-0343657 22130:45899(+)

32 33 37 38

39
40

4142
43

44 45 46
47

48 49 50 51 52
53

54

IMGVR_UViG_3300045988_153018|3300045988|Ga0495776_149980 22808:45947(+)

36 37

38
39

4041
42

43 44 45
46

47 48 49 50 51
52

53

uvig_193488 22690:43706(+)

33 34

35
36

3738
39

40 41 42
43

44 45 46 47
48

49

MGV-GENOME-0343154 22806:42493(+)

35 36

37
38

3940 41 42 43 44
45

46
47

48
49

50

51

IMGVR_UViG_3300045988_150388|3300045988|Ga0495776_187325 22806:42493(+)

35 36

37
38

3940 41 42 43 44
45

46
47

48
49

50

51

IMGVR_UViG_3300007714_000013|3300007714|Ga0105661_1000152 22809:45298(+)

36 37

38
39

4041 42 43 44 45
46

47
48

49 50 51 52
53

54

IMGVR_UViG_3300045988_115463|3300045988|Ga0495776_150458 22809:43253(+)

36 37

38
39

4041 42 43 44 45
46

47
48

49 50
51

52

IMGVR_UViG_3300008725_000018|3300008725|Ga0115670_1000302 22809:46690(+)

36 37

38
39

4041 42 43 44 45
46

47
48

49 50 51 52
53

54

MGV-GENOME-0347718 22566:44978(+)

34 35

36
37

3839 40 41 42 43
44

45 46 47 48 49
50

51

uvig_40711 22651:46462(+)

33
34

35
36

3738 39 40 41 42
43

44 45 46 47 48
49

50

uvig_273531 24047:51911(+)

36 37

38
39

4041 42 43 44 45
46

47
48

49 50 51 52 53 54 55 56 57
58

59

IMGVR_UViG_3300030379_000357|3300030379|Ga0167483_1000065|134-68970 22565:48574(+)

36 37

38
39

4041 42 43 44 45
46

47 48 49

CBASS__Cyclase_new (CDS_0050)
RM__Type_I_REases___Type_I_REases_FAM_0.einsi_trimmed (CDS_0051)

52

IMGVR_UViG_3300045988_134468|3300045988|Ga0495776_163496 22570:44632(+)

36 37

38
39

4041 42 43 44 45
46

47 48 49
50

IMGVR_UViG_3300029374_000363|3300029374|Ga0243945_1000214|455-63576 21893:42625(+)

35 36

37
38

3940 41 42 43
44

45
46

47 48
49

50

uvig_66943 22810:48873(+)

34 35

36
37

3839 40 41 42 43
44

45 46

endonuclease (CDS_0047)
pAgo__pAgo_S1B (CDS_0048)

49 50
51

52

MGV-GENOME-0341866 22810:47128(+)

34 35

36
37

3839 40 41 42 43
44

45 46

endonuclease (CDS_0047)
pAgo__pAgo_S1B (CDS_0048)

49

IMGVR_UViG_3300029495_000332|3300029495|Ga0244015_1000121|3-66268 22808:47902(+)

33 34

35
36

3738 39 40 41 42
43

44
45

46 47 48
49

50

5152 53

IMGVR_UViG_3300029610_000328|3300029610|Ga0245132_100028|199807-266135 22806:47820(+)

34 35

36
37

3839 40 41 42 43
44

45
46

47 48 49
50

51

52 53

MGV-GENOME-0344682 22808:50732(+)

32 33

34
35

3637 38 39 40 41
42

43 44
45

Druantia_II__DruM (CDS_0046)

47 48 49
50

51

52

uvig_183780 53153:9781(+)

ParA-like partition protein (CDS_0001)
ParB-like partition protein (CDS_0002)

3
lytic tail protein (CDS_0004)

5 6 7 884 85

86
87

8889 90 91 92 93
94

95
96

97

uvig_485546 52883:9781(+)

ParA-like partition protein (CDS_0001)
ParB-like partition protein (CDS_0002)

3
lytic tail protein (CDS_0004)

5 6 7 882 83

84
85

8687 88 89 90 91 92 93

uvig_119627 22810:53419(+)

34 35

36
37

3839
40

41

DarB-like antirestriction (CDS_0042)

43 44 45 46
47

48
49

50 51 52 53
54

55

MGV-GENOME-0322015 21875:29901(+)

CDS_0036
CDS_0037

CDS_0038

IMGVR_UViG_3300045988_074545|3300045988|Ga0495776_177735 23419:33246(+)

CDS_0034
CDS_0035

CDS_0036
CDS_0037

IMGVR_UViG_3300045988_067342|3300045988|Ga0495776_164202 21857:33006(+)

CDS_0032 CDS_0035
CDS_0036

CDS_0037

CDS_0038

MGV-GENOME-0318886 22605:31681(+)

CDS_0036 CDS_0037

MGV-GENOME-0319369 22810:32130(+)

CDS_0035
CDS_0036

CDS_0037

IMGVR_UViG_3300029934_000081|3300029934|Ga0169760_100263 22600:34040(+)

36 37 38
39

40

IMGVR_UViG_3300007793_000426|3300007793|Ga0105888_100087|35943-89617 22614:33419(+)

CDS_0036
CDS_0037

CDS_0038

CDS_0039

MGV-GENOME-0319788 22534:31648(+)

CDS_0035
CDS_0036

CDS_0037

uvig_501602 22306:32621(+)

CDS_0032

integrase (CDS_0033)
CDS_0034

CDS_0035

MGV-GENOME-0313138 22528:30561(+)

CDS_0035

MGV-GENOME-0319443 22808:31037(+)

CDS_0035

MGV-GENOME-0330240 22534:30195(+)

CDS_0035 CDS_0036

IMGVR_UViG_3300029877_000151|3300029877|Ga0245326_100040|19827-75528 22809:35189(+)

34 35
36
37 38

39
40

IMGVR_UViG_3300029493_000359|3300029493|Ga0244010_1000048|75079-129057 22809:33466(+)

34 35
36
37

38

MGV-GENOME-0318870 22571:32939(+)

36 37
38
39

40

MGV-GENOME-0318116 22569:32439(+)

CDS_0035

IMGVR_UViG_3300014949_000160|3300014949|Ga0134402_100008|7779-70200 22620:41871(+)

35 36

37
38

3940 41 42 43
44

45

metal-dependent phosphohydrolase (CDS_0046)

47
48

49

uvig_245604 22397:34876(+)

34 35
36

37 38
39

40

IMGVR_UViG_3300045988_095022|3300045988|Ga0495776_090706 22810:41234(+)

35 36
37

3839 40 41 42 43 44
45

46

MGV-GENOME-0344459 22824:41219(+)

35 36

37
38

39
40

41
42

43
44

45
46

47
48

49 50
51

52

IMGVR_UViG_3300045988_148471|3300045988|Ga0495776_174382 22808:40093(+)

35 36
37

38 39
40

41
42

4344
45

46 47
48

49

IMGVR_UViG_3300045988_130723|3300045988|Ga0495776_162984 22565:44296(+)

36 37
38

3940 41
42

43

44
45

46

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0047)

48
49

5051
52

53
54

55 56

IMGVR_UViG_3300029132_000203|3300029132|Ga0168796_100193|30868-93402 22565:41730(+)

36 37
38

3940 41
42

43

44
45

46

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0047)

48 49
50

51

uvig_399123 22998:50523(+)

36 37

38
39

4041 42
43

44

45 46

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0047)

48
49

50 51

lytic tail protein (CDS_0052)

53 54
55

56

IMGVR_UViG_3300045988_085541|3300045988|Ga0495776_181632 22810:39787(+)

36 37

38
39

4041 42

43
44

45 46 47
48

49

uvig_72102 22810:45899(+)

34 35

36
37

3839 40

41
42

43 44 45

46
47

48
49

50 51
52

53

IMGVR_UViG_3300045988_154571|3300045988|Ga0495776_166252 22561:56701(+)

34 35

36
37

3839 40

pAgo__pAgo_S1A (CDS_0041)

42
43 44 45 46 47 48 49 50 51 52

metallo-phosphoesterase (CDS_0053)
54

55

IMGVR_UViG_3300045988_157750|3300045988|Ga0495776_186137 22571:49640(+)

34 35

36
37

3839 40

pAgo__pAgo_S1A (CDS_0041)

42
43 44 45 46 47 48 49

50
51

uvig_278373 11066:35552(-)

20212223242526
27

pAgo__pAgo_S1A (CDS_0028)

293031
32

33

3435

uvig_31234 22494:52142(+)

35 36

37
38

3940 41
42

43 44 45 46 47 48 49 50
51

52

lytic tail protein (CDS_0053)

54 55
56

57

IMGVR_UViG_3300045988_109505|3300045988|Ga0495776_176787 22810:40550(+)

35 36

37
38

3940
41

42

DNA methyltransferase (CDS_0043)

48 49

uvig_211200 22405:38940(+)

33 34

35
36

3738 39

LpeA (VF0346) (CDS_0040)

41 42

MGV-GENOME-0341860 22681:44770(+)

33
34

35
36

3738 39 40 41 42
43

44 4546

MGV-GENOME-0347673 22185:41067(+)

36 37

38
39

4041 42
43

4445

46
47

48

49
50
51

52
53

uvig_45405 22615:55880(+)

36 37

38
39

4041
42

43 44
45

46
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