anti-CRISPR-Cas evasion by DNA repair (APIS131) (CDS_0058)
Holliday junction resolvase (CDS_0060)

anti-SOS response (AP1S178) (CDS_0040) tra‘nscriptional activator (CDS_0061)
transcriptional regulator (CDS_0041) DNA methyltransferase (CDS_0048) terminase small subunit (CDS_0063)
exonuclease (CDS_0046)MTase_|I_00030 Type (CDS_0049) 56 terminase large subunit (CDS_0001)
39 4243 44 45 DnaD-like helicase loader (CDS_0047) 50 5152 53 5455 |57 59 62 | portal protein (CDS_0002)
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TemPhD_cluster_42032: 28,049-40,881 (+); 1-3,093 (+)
RM_Type_Il_Type_lI_REase23 (CDS_0050)
DNA methyltransferase (CDS_0048;
exonuclease (CDS_0046)MTase_|I_00030 Type (CIZ‘)S,OO49) Holliday junction resolvase (CDS_0057)
44 45 DnaD-like helicase loader (CDS_0047) | 51 52 535455 58 59
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TemPhD_cluster_23605_:28,050-39,732 (+)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_ll (CDS_0044)
RM_Type_ll__Type_l|_REase23 (CDS_0048)
MTase_II_00030 Type (CDS_0047) RNA-binding protein (CDS_0057)

RecT-like ssDNA annealing protein (CDS_0045 49 53 55
43 | T 46 \ 5051 52 5456 58
I — | —
TemPhD_cluster_32399: 28,114-40,702 (+)
RecT-like ssDNA annealing protein (CDS_0044) RM_Type_ll__Type_||_REase23 (CDS_0049)

DNA methyltransferase (CDS_0046)

anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0043) integrase (CDS_0047) 52 55 RusA-like Holliday junction resolvase (CDS_0061)
DnaD-like helicase loader (CDS_0045) 48 50 51 [5354] 56 57 5960
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TemPhD_cluster_36107:28,001-41,071 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0044)
RecT-like ssDNA annealing protein (CDS_0045)
‘ DNA methyltransferase (CDS_0047)
DnaD-like helicase loader (CDS_0046) 48 49 50 51 52 53 55 59 60
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TemPhD_cluster_25697:28,051-40,043 (+)

host nuclease inhibitor (CDS_0046)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0043) —‘7 MTase_|1_00058 Type (CDS_0049) 53
47

44 45 48 | 50 5152 54
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TemPhD_cluster_21177:27,418-38,510 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0045)
DNA methyltransferase (CDS_0048) 54
46 47 49 50 51 5253 55
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TemPhD_cluster_61073:27,877-39,829 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0043)
RecT-like ssDNA annealing protein (CDS_0044)
‘ DNA methyltransferase (CDS_0046)

MTase_I|_00030 Type (CDS_0047)
DnaD-IlkeheIicaseIoader(CDS_OO4§) 48 49 50 51 52 53
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TemPhD_cluster_30093: 27,275-38,850 (+)

RecT-like ssDNA annealing protein (CDS_0046)
MTase_lI_00030 Type (CDS_0048)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_ll (CDS_0045) 47 49 50 51 52 53 54
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TemPhD_cluster_49674:28,652-39,788 (+)

RecT-like ssDNA annealing protein (CDS_0044)
host nuclease inhibitor (CDS_0046)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0043) —‘7 MTase_l1_00058 Type (CDS_0049)

| 45 47 48 | 505152
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TemPhD_cluster 42266:28,133-39,466 (+)

RecT-like ssDNA annealing protein (CDS_0040)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_ll (CDS_0039) RM_Type_lI_Type_ll_REase23 (CDS_0045)

DNA methyltransferase (CDS_0043) 49 RNA polymerase sigma factor (CDS_0061)
3132 33 ‘ 41 42 44 | 4647 48]50 51525354 55 57 59 60 62 63
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TemPhD_cluster 21137:25,633-39,996 (+)
RecT-like ssDNA annealing protein (CDS_0039) 48
Lamassu-Fam_LmuB_SMC_Cap4_nuclease_Il (CDS_0038) 40 414243 44 4546 47 495051 52 53 57
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TemPhD_cluster_32986:24,854-38,699 (+)
RecT-like ssDNA annealing protein (CDS_0037)
Lamassu-Fam__LmuB_SMC_Cap4_nuclease_l| (CDS_0036) MTase_II_00058 Type (CDS_0039)
DnaD-like helicase loader (CDS_6038) 40 41 42 43 44 4546474849 50
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TemPhD_cluster_32709:25,624-39,565 (+)

DnaD-like helicase loader (CDS_0042)

Lamassu-Fam__LmuB_SMC_Cap4_nuclease_lI (CDS_0040) MTase_II_00030 Type (CDS_0043) RNA-binding protein (CDS_0051)
RecT-like ssDNA annealing protein (CDS_OO41 44 45 46 47 48 49 SOT 52 terminase small subunit (CDS_0060)
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TemPhD_cluster_42610: 25,450-39,409 (+)

DnaD-like helicase loader (CDS_0043)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_ll (CDS_0041) MTase_II_00030 Type (CDS_0044)
RecT-like ssDNA annealing protein (CDS_OO42 45 4647
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TemPhD_cluster_43039: 26,988-37,966 (+)
Erf-like ssDNA annealing protein (CDS_0042)
Mu Gam-like end protection (CDS_0041)
DnaD-like helicase loader (CDS_0043)
‘ MTase_II_00030 Type (CDS_0044)

3940 ‘ | 45 46 47 48 49 5051
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TemPhD_cluster_37021_:25,705-38,751 (+)
RecT-like ssDNA annealing protein (CDS_0041)
MTase_II_00030 Type (CDS_0043)
Lamassu-Fam__LmuB_SMC_Cap4_nuclease_ll (CDS_0040) 42 44 45 46 47 48 4950
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TemPhD_cluster_32649:26,432-40,540 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0040) RM_Type_ll__Type_ll_MTases_FAM_2 (CDS_0045)

DNA methyltransferase (CDS_0043)
DnaD-like helicase loader (CDS_0042) 50
RecT-like ssDNA annealing protein (CDS_0041) 44 46 47 48 49 T51i2
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TemPhD_cluster_24766:25,598-39,091 (+)

anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0037) RM_Type_Il__Type_ll_MTases_FAM_2 (CDS_0042)
DNA methyltransferase (CDS_0040)

38 39 41 ‘ 43 44 45 46 4748
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TemPhD_cluster_61472:24,966-38,475 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0039) MTase_II_00030 Type (CDS_0042) 48
40 41 43 44 45 46 47T 49 5051 52 54
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TemPhD_cluster_61201: 25,657-39,076 (+)
anti-CRISPR-Cas evasion by DNA repair (APIS120) (CDS_0040) replication initiation protein (CDS_0045)
RecT-like ssDNA annealing protein (CDS_0041)
RM_Type_lI_Type_ll_REase23 (CDS_0044)
DnaD-like helicase loader (CDS_0042) ‘
34 35 ‘ MTase_II_00058 Type (CDS_0043) 46 47 48 49
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TemPhD_cluster_32853:25,667-39,156 (+)

RM_Type_ll__Type_ll_REase23 (CDS_0045)
host nuclease inhibitor (CBS_OO43)

Lamassu-Fam__LmuB_SMC_Cap4_nuclease_|l (CDS_0039) DNA methyltransferagg (CDS,0042)
DnaD-like helicase loader (CDS_0041)
RecT-like ssDNA annealing protein (CDS_0040) | 44 46 4748
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TemPhD_cluster_36990_:25,636-38,046 (+)

RM_Type_lI_Type_ll_REase23 (CDS_0042)
RecT-like ssDNA annealing protein (CDS_0036)
host nuclease inhibitor (CDS_0039)
DNA methyltransferase (CDS_0038) ‘

Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_|l (CDS_0035) 37 \40 41 43 4445
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TemPhD_cluster_61441:24,310-37,812 (+)

replication initiation protein (CDS_0046)

RM_Type_II_Type_ll_REase23 (CDS_0045)
RecT-like ssDNA annealing protein (CDS_0042) ‘
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_ll (CDS_0040) RNA-binding protein (CDS_0047)
DnaD-like helicase loader (CDS_0043)
41 | 44 | 48 49 5051
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TemPhD_cluster 42623:26,900-38,629 (+)
RM_Type_lI_Type_|l_REase23 (CDS_0044)
RecT-like ssDNA annealing protein (CDS_0041)
RNA-binding protein (CDS_0046)
DnaD-like helicase loader (CDS?OO42)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_l| (CDS_0040) 43 \ 45 | 47 48 4950
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TemPhD_cluster_19879:26,900-38,630 (+)
Erf-like ssDNA annealing protein (CDS_0038)
Mu Gam-like end protection (CDS_0037) RM_Type_ll_Type_l|_REase23 (CDS_0045)

host nuclease inhibitor (CDS_0041)
3536

DNA methyltransferagé (CDS_0040) RNA-binding protein (CDS_0047)51

39 |42 43 44 | 4648 49 50 [525354 55 56
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TemPhD_cluster_17258:24,073-39,864 (+)
Erf-like ssDNA annealing protein (CDS_0038) replication initiation protein (CDS_0046)
Mu Gam-like end protection (CDS_0037) RM_Type_Il_Type_l|_REase23 (CDS_0045)
host nuclease inhibitor (CDS_0041)
DNA methyltransferase (CDS_0040)
DnaD-like helicase loader (CDS_0039) RNA-binding protein (CDS_0047)51
3536 | \ | |42 43 44 | | T48 49 50 [525354 55 56
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TemPhD_cluster_25848:24,073-39,984 (+)
DNA methyltransferase (CDS_0046)
exonuclease (CDS_0044)
42 43 DnaD-like helicase loader (CDS_0045) 47 48 49 50 51 52
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TemPhD_cluster 50174:27,137-39,716 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0040)
DNA methyltransferase (CDS_0043)
DnaD-like helicase loader (CDS_0042)
41 | 44 45 46 47 48 49
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TemPhD_cluster_61292:25,307-39,188 (+)

DNA methyltransferase (CDS_0044)
exonuclease (CDS_0042)
33 40 41 DnaD-like helicase loader (CDS_0043) 45 46 47 48 49 50
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TemPhD_cluster_50145:25,634-37,912 (+)

host nuclease inhibitor (CDS_0045)
DNA methyltransferagg (CDS_0044)
DnaD-like helicase loader (CDS_OO43)
exonuclease (CDS_0042) ‘RM,‘TypeJ I_Type_lI_REase23 (CDS_0048)

40 #4 \ |46 47 4950 515253 5455
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TemPhD_cluster_29981:26,503-40,103 (+)

host nuclease inhibitor (CDS_0044)
DNA methyltransferasg(c DS_0043)
DnaD-like helicase loader (CBS_Ob42)
exonuclease (CDS_0041) MTase_II_00058 Type (CDS_0047)
39 40 \ 45 46 48 49 50
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TemPhD_cluster_30175:25,872-39,387 (+)
anti-CRISPR-Cas evasion by DNA repair (AP1S120) (CDS_0040)
RecT-like ssDNA annealing protein (CDS_0041) replication initiation protein (CDS_0049)
DnaD-like helicase loader (CDS_0042)
MTase_|I_00030 Type (CDS_0043) 47
39 | 44 454648 | 50
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TemPhD_cluster_42943:25,639-34,944 (+)
anti-CRISPR-Cas evasion by DNA repair (APIS120) (CDS_0040)
RecT-like ssDNA annealing protein (CDS_0041)
DnaD-like helicase loader (CDS_0042) replication initiation protein (CDS_0050)
MTase_II_00030 Type (CDS_0043) 47
39 | 44 45 46 | 48 49 51 52
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TemPhD_cluster_42762:25,632-39,009 (+)
RecT-like ssDNA annealing protein (CDS_0040) 47

Lamassu-Fam_ LmuB_SMC_Cap4_nuclease_ll (CDS_0039) 41 424344 45 46T48 49 50 51
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TemPhD_cluster_50379:25,633-35,564 (+)

RM_Type_ll_Type_ll_MTases_FAM_2 (CDS_0043)
RecT-like ssDNA annealing protein (CDS_0039) 46
Lamassu-Fam__LmuB_SMC_Cap4_nuclease_|l (CDS_0038) 40 4142 44 45 T47 48 49 50
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IMGVR _UViG_2900798113 000001|2900798113|2900798113|285896-324888: 24,807-35,509 (+)
RecT-like ssDNA annealing protein (CDS_0040)
DNA methyltransferase (CDS_0042)
MTase_I1_00030 Type (CDS_0043)
Lamassu-Fam__LmuB_SMC_Cap4_nuclease_Il (CDS_0039) 41 \ 44 45 46 47 48 49 5051 1 2
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TemPhD_cluster_18087:25,627-39,465 (+); 1-2,.891 (+)

DnaD-like helicase loader (CDS_0042)

Lamassu-Fam__LmuB_SMC_Cap4_nuclease_Il (CDS_0040) MTase_II_00030 Type (CDS_0043) 48
RecT-IikessDNAanneaIingprotein(CDS,OO41) 44 45 46 47T 49 5051
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TemPhD_cluster_36890_:26,459-39,178 (+); 1-2,918 (+)
host nuclease inhibitor (CDS_0044)
MTase_II_00074 Typ;(CDS,OO43)
DnaD-like helicase loader (CDS_0042) RM_Type_lI_Type_ll_REase23 (CDS_0050)
anti-CRISPR-Cas evasion by DNA repair (APIS120) (CDS_0040) 46 MTase_ll_00074 Type (CDS_0049) 53
41 ‘ ‘45T 47 48 | | 5152[ 54 5556
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TemPhD_cluster_50248:25,625-39,468 (+); 1-2,921 (+)
Erf-like ssDNA annealing protein (CDS_0041)
Mu Gam-like end protection (CDS_0040)
host nuclease inhibitor (CDS_0044)
DNA methyltransfera; (CDS_0043) 48
33 3839 42 |45 46 47 49 54
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TemPhD_cluster_8233:25,842-37,254 (+); 1-1,314 (+)
Lamassu-Fam__ LmuB_SMC_Cap4_nuclease_Il (CDS_0037) RM _Type_ll_Type_ll_REase23 (CDS_0045)
host nuclease inhibitor (CDS_0041)
DNA methyltransferagg (CDS_0040)

Retron_VI__HTH (CDS_0029) DnaD-like helicase loader (CDS_0039) replication initiation protein (CDS_0046)
T 30 RecT-like ssDNA annealing protein (CDS_0038) | 42 43 44 | T 47 48 49 50
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TemPhD_cluster 42773:24,136-38,196 (+)
RecT-like ssDNA annealing protein (CDS_0038)
RM_Type_lI_Type_ll_REase23 (CDS_0042)
host nuclease inhibitor (CDS_0040)
Lamassu-Fam_ LmuB_SMC_Cap4 nuclease_Il (CDS_0037) 39 41 | 43
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TemPhD_cluster_62263:24,132-34,793 (+)

RecT-like ssDNA annealing protein (CDS_0040)
RM_Type_ll_Type_ll_REase23 (CDS_0045)
host nuclease inhibitor (C55_0043)
DNA methyltransferagg (CDS,bO42)
Lamassu-Fam_LmuB_SMC_Cap4_nuclease_Il (CDS_0039) 41 |44 | 46 47 48 49 50 52 54 55 56
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IMGVR_UVIG_2718217720_000003|2718217720]2718227829|2708597-2747233:25,095-38,636 (+)
[ 6000 nt i
DNA, RNA and nucleotide metabolism head and packaging integration and excision moron, auxiliary metabolic gene and host takeover other transcription regulation unknown function
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defence (DefenseFinder) defence (PADLOC) anti-defence (dbAPIS)




