
IMGPR_plasmid_2541047802_000003: 57-17,998 (+)

anti-RM (APIS037) (KBJBHNFL_00001)

2 3

anti-CRISPR-Cas evasion by DNA repair (APIS131) (KBJBHNFL_00004)

5
Nucleoid occlusion protein (KBJBHNFL_00006)

anti-SOS response (APIS180) (KBJBHNFL_00007)

8 9

ArdA anti-RM (APIS003) (KBJBHNFL_00010)

11 12

ISNCY family transposase ISSen7 (KBJBHNFL_00013)

14
15 16 17 18 19 20

IMGPR_plasmid_2778261575_000001: 31,346-47,348 (-)

39

ISNCY family transposase ISSen7 (JKACBLEH_00040)

4142

ArdA anti-RM (APIS003) (JKACBLEH_00043)

4445

anti-SOS response (APIS180) (JKACBLEH_00046)

Nucleoid occlusion protein (JKACBLEH_00047)
48

anti-CRISPR-Cas evasion by DNA repair (APIS131) (JKACBLEH_00049)

IMGPR_plasmid_2529292996_000003: 37-20,155 (+)

MTase_II_00014 Type (IJOJCDNK_00001)

2 3 4

anti-RM (APIS037) (IJOJCDNK_00005)

6 7 8

anti-CRISPR-Cas evasion by DNA repair (APIS131) (IJOJCDNK_00009)

10
Nucleoid occlusion protein (IJOJCDNK_00011)

anti-SOS response (APIS180) (IJOJCDNK_00012)

13 14

ArdA anti-RM (APIS003) (IJOJCDNK_00015)

16 17
ISNCY family transposase ISRor2 (IJOJCDNK_00018)

19

IMGPR_plasmid_2563366902_000001: 30,795-46,847 (-)

38

ISNCY family transposase ISRor2 (EOLGBCLC_00039)

4041

ArdA anti-RM (APIS003) (EOLGBCLC_00042)

4344

anti-SOS response (APIS180) (EOLGBCLC_00045)

Nucleoid occlusion protein (EOLGBCLC_00046)
47

anti-CRISPR-Cas evasion by DNA repair (APIS131) (EOLGBCLC_00048)

IMGPR_plasmid_2609459864_000002: 34,657-51,450 (-)

3640
ISNCY family transposase ISRor2 (NMKFHNFJ_00041)

424344

ArdA anti-RM (APIS003) (NMKFHNFJ_00045)

4647

anti-SOS response (APIS180) (NMKFHNFJ_00048)

Nucleoid occlusion protein (NMKFHNFJ_00049)
50

anti-CRISPR-Cas evasion by DNA repair (APIS131) (NMKFHNFJ_00051)

525354

IMGPR_plasmid_2724679265_000001: 33,510-47,993 (-)

38

ISNCY family transposase ISRor2 (BKFCOBCJ_00039)

4041

ArdA anti-RM (APIS003) (BKFCOBCJ_00042)

V_U4 CAS-V-F; (BKFCOBCJ_00043)
44

anti-SOS response (APIS180) (BKFCOBCJ_00045)

Nucleoid occlusion protein (BKFCOBCJ_00046)

47

anti-CRISPR-Cas evasion by DNA repair (APIS131) (BKFCOBCJ_00048)

IMGPR_plasmid_2617270984_000002: 33,478-48,696 (-)

39
ISNCY family transposase ISRor2 (EPKDOMCK_00040)

414243

ArdA anti-RM (APIS003) (EPKDOMCK_00044)

4546

anti-SOS response (APIS180) (EPKDOMCK_00047)

Nucleoid occlusion protein (EPKDOMCK_00048)
49

anti-CRISPR-Cas evasion by DNA repair (APIS131) (EPKDOMCK_00050)

51

IMGPR_plasmid_2576861192_000002: 104-15,321 (+)

1

anti-CRISPR-Cas evasion by DNA repair (APIS131) (KHGBCFMD_00002)

3
Nucleoid occlusion protein (KHGBCFMD_00004)

anti-SOS response (APIS180) (KHGBCFMD_00005)

6 7

ArdA anti-RM (APIS003) (KHGBCFMD_00008)

9 10 11
ISNCY family transposase ISRor2 (KHGBCFMD_00012)

13

IMGPR_plasmid_2617270979_000002: 30-15,517 (+)

1 2

anti-CRISPR-Cas evasion by DNA repair (APIS131) (BMEKKLIM_00003)

4
Nucleoid occlusion protein (BMEKKLIM_00005)

anti-SOS response (APIS180) (BMEKKLIM_00006)

7 8

ArdA anti-RM (APIS003) (BMEKKLIM_00009)

10 11 12
ISNCY family transposase ISRor2 (BMEKKLIM_00013)

14

IMGPR_plasmid_2523533516_000001: 639-14,910 (+)

anti-CRISPR-Cas evasion by DNA repair (APIS131) (DKJBMCHK_00001)

2
Nucleoid occlusion protein (DKJBMCHK_00003)

anti-SOS response (APIS180) (DKJBMCHK_00004)

5 6

ArdA anti-RM (APIS003) (DKJBMCHK_00007)

8 9 10
ISNCY family transposase ISRor2 (DKJBMCHK_00011)

12

IMGPR_plasmid_2606217175_000002: 35,344-50,981 (-)

41
ISNCY family transposase ISRor2 (IMMKOEOH_00042)

434445

ArdA anti-RM (APIS003) (IMMKOEOH_00046)

4748

anti-SOS response (APIS180) (IMMKOEOH_00049)

Nucleoid occlusion protein (IMMKOEOH_00050)
51

anti-CRISPR-Cas evasion by DNA repair (APIS131) (IMMKOEOH_00052)

5354

IMGPR_plasmid_2582580945_000002: 33,291-49,298 (-)

39
ISNCY family transposase ISRor2 (CLJPGIBI_00040)

414243

ArdA anti-RM (APIS003) (CLJPGIBI_00044)

4546

anti-SOS response (APIS180) (CLJPGIBI_00047)

Nucleoid occlusion protein (CLJPGIBI_00048)
49

anti-CRISPR-Cas evasion by DNA repair (APIS131) (CLJPGIBI_00050)

5152

anti-RM (APIS037) (CLJPGIBI_00053)

IMGPR_plasmid_2731957935_000001: 34,156-49,234 (-)

37
ISNCY family transposase ISRor2 (LEMBKDGE_00038)

3940

ArdA anti-RM (APIS003) (LEMBKDGE_00041)

4243

anti-SOS response (APIS180) (LEMBKDGE_00044)

Nucleoid occlusion protein (LEMBKDGE_00045)
46

anti-CRISPR-Cas evasion by DNA repair (APIS131) (LEMBKDGE_00047)

4849

IMGPR_plasmid_2526164602_000001: 222-15,801 (+)

anti-RM (APIS037) (BMNAKINN_00001)

2 3

anti-CRISPR-Cas evasion by DNA repair (APIS131) (BMNAKINN_00004)

5
Nucleoid occlusion protein (BMNAKINN_00006)

anti-SOS response (APIS180) (BMNAKINN_00007)

8 9

ArdA anti-RM (APIS003) (BMNAKINN_00010)

11 12
ISNCY family transposase ISRor2 (BMNAKINN_00013)

14

IMGPR_plasmid_2654587674_000002: 346-14,573 (+)

anti-CRISPR-Cas evasion by DNA repair (APIS131) (KKHMHNKK_00001)

2
Nucleoid occlusion protein (KKHMHNKK_00003)

anti-SOS response (APIS180) (KKHMHNKK_00004)

5 6 7

ArdA anti-RM (APIS003) (KKHMHNKK_00008)

9 10 11
ISNCY family transposase ISRor2 (KKHMHNKK_00012)

13

IMGPR_plasmid_2706794493_000001: 465-14,238 (+)

anti-CRISPR-Cas evasion by DNA repair (APIS131) (JFPOIOOG_00001)

2
Nucleoid occlusion protein (JFPOIOOG_00003)

anti-SOS response (APIS180) (JFPOIOOG_00004)

5 6

ArdA anti-RM (APIS003) (JFPOIOOG_00007)

8 9

ISNCY family transposase ISRor2 (JFPOIOOG_00010)

11 13

IMGPR_plasmid_2778261222_000001: 32,448-46,729 (-)

37
ISNCY family transposase ISRor2 (NJNPBALK_00038)

3940

ArdA anti-RM (APIS003) (NJNPBALK_00041)

4243

anti-SOS response (APIS180) (NJNPBALK_00044)

Nucleoid occlusion protein (NJNPBALK_00045)
46

anti-CRISPR-Cas evasion by DNA repair (APIS131) (NJNPBALK_00047)

48

IMGPR_plasmid_2695420456_000002: 538-14,301 (+)

anti-CRISPR-Cas evasion by DNA repair (APIS131) (MOLEOJAH_00001)

2
Nucleoid occlusion protein (MOLEOJAH_00003)

anti-SOS response (APIS180) (MOLEOJAH_00004)

5 6

ArdA anti-RM (APIS003) (MOLEOJAH_00007)

8 9

ISNCY family transposase ISRor2 (MOLEOJAH_00010)

11

IMGPR_plasmid_2563366843_000003: 1,151-16,879 (+)

HEase_00017 homing (JOCIJEHO_00001)

anti-CRISPR-Cas evasion by DNA repair (APIS131) (JOCIJEHO_00002)

3

Nucleoid occlusion protein (JOCIJEHO_00004)
anti-SOS response (APIS180) (JOCIJEHO_00005)

6 7
ArdA anti-RM (APIS003) (JOCIJEHO_00008)

9 10

ISNCY family transposase ISRor2 (JOCIJEHO_00011)

12

IMGPR_plasmid_2778261693_000001: 44,907-55,605 (-)

53

ISNCY family transposase ISRor2 (ABFDBPLA_00054)

5556
ArdA anti-RM (APIS003) (ABFDBPLA_00057)

5859

anti-SOS response (APIS180) (ABFDBPLA_00060)

IMGPR_plasmid_2684622620_000006: 831-11,777 (+)

anti-SOS response (APIS180) (DAAEBIKI_00001)

2 3
ArdA anti-RM (APIS003) (DAAEBIKI_00004)

5 6

ISNCY family transposase ISRor2 (DAAEBIKI_00007)

8

IMGPR_plasmid_2802429227_000002: 33,544-45,142 (-)

38

ISNCY family transposase ISRor2 (FMGHOPJI_00039)

4041
ArdA anti-RM (APIS003) (FMGHOPJI_00042)

4344

anti-SOS response (APIS180) (FMGHOPJI_00045)

46

IMGPR_plasmid_2778261689_000003: 254-10,706 (+)

1 2
ArdA anti-RM (APIS003) (FFFCCIIN_00003)

4 5

ISNCY family transposase ISRor2 (FFFCCIIN_00006)

7

IMGPR_plasmid_2778261385_000003: 33,133-43,539 (-)

37

ISNCY family transposase ISSen7 (DGOJHLKF_00038)

3940
ArdA anti-RM (APIS003) (DGOJHLKF_00041)

4243

IMGPR_plasmid_2778261510_000003: 72-10,930 (+)

anti-SOS response (APIS180) (FENHINKN_00001)

2 3
ArdA anti-RM (APIS003) (FENHINKN_00004)

5 6

ISNCY family transposase ISRor2 (FENHINKN_00007)

8

IMGPR_plasmid_2654587598_000002: 144-16,453 (+)

anti-RM (APIS037) (IDCDFPCP_00001)
2 3

anti-CRISPR-Cas evasion by DNA repair (APIS131) (IDCDFPCP_00004)

5

Nucleoid occlusion protein (IDCDFPCP_00006)

anti-SOS response (APIS180) (IDCDFPCP_00007)

8
V_U4 CAS-V-F; (IDCDFPCP_00009)

ArdA anti-RM (APIS003) (IDCDFPCP_00010)

11 12

ISNCY family transposase ISRor2 (IDCDFPCP_00013)

14

IMGPR_plasmid_2744054669_000002: 33,121-49,925 (-)

37
ISNCY family transposase ISRor2 (OPIBFLOF_00038)

3940

ArdA anti-RM (APIS003) (OPIBFLOF_00041)

4243

anti-SOS response (APIS180) (OPIBFLOF_00044)

Nucleoid occlusion protein (OPIBFLOF_00045)
46

anti-CRISPR-Cas evasion by DNA repair (APIS131) (OPIBFLOF_00047)

4849

anti-RM (APIS037) (OPIBFLOF_00050)

51

IMGPR_plasmid_2728368903_000002: 230-18,934 (+)

MTase_II_00014 Type (KIFHEGJM_00001)

2 3 4

anti-RM (APIS037) (KIFHEGJM_00005)

6 7

anti-CRISPR-Cas evasion by DNA repair (APIS131) (KIFHEGJM_00008)

9
Nucleoid occlusion protein (KIFHEGJM_00010)

anti-SOS response (APIS180) (KIFHEGJM_00011)

12 13

ArdA anti-RM (APIS003) (KIFHEGJM_00014)

15 16 17
ISNCY family transposase ISRor2 (KIFHEGJM_00018)

19

IMGPR_plasmid_2737471849_000001: 377-19,842 (+)

1
MTase_II_00014 Type (OBEDNONJ_00002)

3 4 5

anti-RM (APIS037) (OBEDNONJ_00006)

7 8 9

anti-CRISPR-Cas evasion by DNA repair (APIS131) (OBEDNONJ_00010)

11
Nucleoid occlusion protein (OBEDNONJ_00012)

anti-SOS response (APIS180) (OBEDNONJ_00013)

14 15

ArdA anti-RM (APIS003) (OBEDNONJ_00016)

17 18
ISNCY family transposase ISRor2 (OBEDNONJ_00019)

20

IMGPR_plasmid_2529292977_000001: 115-8,980 (+)

1 2 3 4 5
ISNCY family transposase ISRor2 (LJFGBCIM_00006)

7

IMGPR_plasmid_2541047425_000001: 171-9,429 (+)

anti-RM (APIS037) (HGBLKENN_00001)
2 3 4 5

ISNCY family transposase ISRor2 (HGBLKENN_00006)

7

IMGPR_plasmid_2660238070_000001: 35,116-43,050 (-)

39
ISNCY family transposase ISRor2 (BMJEFMOH_00040)

414243

IMGPR_plasmid_2529293015_000001: 31,517-39,960 (-)

36

ISNCY family transposase ISRor2 (HLMDGJLH_00037)

3839
ArdA anti-RM (APIS003) (HLMDGJLH_00040)

IMGPR_plasmid_3300014970_000001: 33,402-44,666 (-)

38

IS21 family transposase ISPpu7 (PGKNILBN_00039)
DrmD_00013 DrmD (PGKNILBN_00040)

ISNCY family transposase ISRor2 (PGKNILBN_00041)

4243

ArdA anti-RM (APIS003) (PGKNILBN_00044)

IMGPR_plasmid_2630968705_000002: 34,677-43,342 (-)

38

ISNCY family transposase ISSen7 (HHOELCHG_00039)

4041
ArdA anti-RM (APIS003) (HHOELCHG_00042)

IMGPR_plasmid_2740892440_000001: 33,054-41,694 (-)

42

ISNCY family transposase ISRor2 (JCHJHHPL_00043)

444546
ArdA anti-RM (APIS003) (JCHJHHPL_00047)

IMGPR_plasmid_2600255216_000001: 182-11,166 (+)

ArdA anti-RM (APIS003) (HMKINBDH_00001)
2 3 4

ISNCY family transposase ISRor2 (HMKINBDH_00005)

6

IMGPR_plasmid_2713896786_000001: 35,200-44,376 (-)

41

ISNCY family transposase ISRor2 (LEPNAFCL_00042)

434445
ArdA anti-RM (APIS003) (LEPNAFCL_00046)

IMGPR_plasmid_2519899742_000001: 123-9,299 (+)

ArdA anti-RM (APIS003) (CBGPJDLK_00001)
2 3 4

ISNCY family transposase ISRor2 (CBGPJDLK_00005)

6

IMGPR_plasmid_2547132393_000001: 34,364-42,311 (-)

40
ISNCY family transposase ISRor2 (NIBJHGCL_00041)

424344

IMGPR_plasmid_2740892214_000004: 75-8,723 (+)

ArdA anti-RM (APIS003) (GNBGKAOO_00001)
2 3

ISNCY family transposase ISRor2 (GNBGKAOO_00004)

5

IMGPR_plasmid_2563366875_000001: 480-7,882 (+)

1 2
ISNCY family transposase ISSen7 (BAGLNADK_00003)

4

IMGPR_plasmid_2671180759_000001: 37,154-46,066 (-)

4445
ISNCY family transposase ISSen7 (GEGNLLLN_00046)

47484950

IMGPR_plasmid_3300014620_000003: 31,319-45,771 (-)

37
ISNCY family transposase ISRor2 (EMLBFBGL_00038)

3940

Mok_Hok_Sok__Mok (EMLBFBGL_00041)

42

anti-SOS response (APIS180) (EMLBFBGL_00043)

44
45

anti-CRISPR-Cas evasion by DNA repair (APIS131) (EMLBFBGL_00046)

47
Protein SopB (EMLBFBGL_00048)

49

IMGPR_plasmid_2537561830_000002: 36,337-50,261 (-)

42

ISNCY family transposase ISRor2 (FCADNPGA_00043)

ArdA anti-RM (APIS003) (FCADNPGA_00044)

4546

anti-SOS response (APIS180) (FCADNPGA_00047)

Nucleoid occlusion protein (FCADNPGA_00048)
49

anti-CRISPR-Cas evasion by DNA repair (APIS131) (FCADNPGA_00050)

515253

anti-RM (APIS037) (FCADNPGA_00054)

IMGPR_plasmid_2588253816_000001: 114-22,420 (+)

1 2

anti-RM (APIS037) (EOLFIOGD_00003)

4 5

anti-CRISPR-Cas evasion by DNA repair (APIS131) (EOLFIOGD_00006)

7
Nucleoid occlusion protein (EOLFIOGD_00008)

anti-SOS response (APIS180) (EOLFIOGD_00009)

10 11

ArdA anti-RM (APIS003) (EOLFIOGD_00012)

13 14

ISNCY family transposase ISRor2 (EOLFIOGD_00015)

16 17
IS66 family transposase ISCro1 (EOLFIOGD_00018)

23 24

IMGPR_plasmid_2740892211_000006: 33,538-54,985 (-)

38
ISNCY family transposase ISRor2 (MLDNCKFJ_00039)

4041

ArdA anti-RM (APIS003) (MLDNCKFJ_00042)

434445
Protein UmuC (MLDNCKFJ_00046)

47

Plasmid segregation protein ParM (MLDNCKFJ_00048)

Signal recognition particle 54 kDa protein (MLDNCKFJ_00049)

50

Tyrosine recombinase XerC (MLDNCKFJ_00051)
PDC-S67_WP_013220863.1 (MLDNCKFJ_00052)

5354

IS256 family transposase IS1414 (MLDNCKFJ_00055)

ISL3 family transposase ISEc38 (MLDNCKFJ_00056)

ISL3 family transposase ISEc38 (MLDNCKFJ_00057)

IMGPR_plasmid_2534681774_000002: 6,074-13,478 (+)

7 8
ISNCY family transposase ISSen7 (OFADPNMA_00009)

10 12

IMGPR_plasmid_2534681663_000001: 5,101-10,401 (+)

14 15

IMGPR_plasmid_2529293239_000001: 33,464-39,761 (-)

39
ISNCY family transposase ISRor2 (OFOGDDOC_00040)

IMGPR_plasmid_2657245430_000002: 2,248-8,596 (+)

6 7

IMGPR_plasmid_2778261184_000003: 9,343-15,643 (+)

MazEF__MazE (IBLEDAMD_00019) MazEF__MazF (IBLEDAMD_00020)

IMGPR_plasmid_2541047934_000003: 108-9,366 (-)

12

IMGPR_plasmid_648276669_000001: 37,354-43,318 (-)

42

IMGPR_plasmid_2537561575_000004: 134-7,212 (+)

ArdA anti-RM (APIS003) (FCOGAHCJ_00001)
ISNCY family transposase ISRor2 (FCOGAHCJ_00002)

3

IMGPR_plasmid_2529293065_000002: 36,049-43,127 (-)

41

ISNCY family transposase ISRor2 (CAJKAGJC_00042)
ArdA anti-RM (APIS003) (CAJKAGJC_00043)

IMGPR_plasmid_2537562223_000006: 231-8,113 (+)

1
ArdA anti-RM (APIS003) (ECOKBDPA_00002)
ISNCY family transposase ISRor2 (ECOKBDPA_00003)

4

IMGPR_plasmid_2529293062_000002: 29,599-37,481 (-)

35

ISNCY family transposase ISRor2 (CJBFIJLP_00036)
ArdA anti-RM (APIS003) (CJBFIJLP_00037)
38

IMGPR_plasmid_2529293061_000002: 35,900-43,866 (-)

42

ISNCY family transposase ISRor2 (GICICIPA_00043)
ArdA anti-RM (APIS003) (GICICIPA_00044)

45

IMGPR_plasmid_2537561576_000001: 29,985-37,886 (-)

36

ISNCY family transposase ISRor2 (CCOEAJJD_00037)
ArdA anti-RM (APIS003) (CCOEAJJD_00038)

3940

IMGPR_plasmid_2531839331_000003: 35,823-42,619 (-)

42
ISNCY family transposase ISRor2 (CMFLFGOA_00043)
44

IMGPR_plasmid_2547132420_000005: 28-10,245 (+)

1

anti-SOS response (APIS180) (NAGAIAMC_00002)

3 4
ArdA anti-RM (APIS003) (NAGAIAMC_00005)

ISNCY family transposase ISRor2 (NAGAIAMC_00006)

7

IMGPR_plasmid_2778261424_000005: 6,390-16,046 (+)

15
RtxA (VF0482) (BHFHOIAF_00016)

Colicin V secretion protein CvaA (BHFHOIAF_00017)

IMGPR_plasmid_2529293063_000002: 37,099-47,435 (-)

42

ISNCY family transposase ISRor2 (GLNLIBOH_00043)
ArdA anti-RM (APIS003) (GLNLIBOH_00044)

45
46

47
48

MTase_II_00014 Type (GLNLIBOH_00049)

50

IMGPR_plasmid_2531839331_000006: 49-10,405 (+)

1
MTase_II_00014 Type (NIBOHJJH_00002)

3 4 5 6

ISNCY family transposase ISRor2 (NIBOHJJH_00007)

8

IMGPR_plasmid_2778261225_000005: 9,569-16,350 (+)

17 19 2021

IMGPR_plasmid_2602041905_000005: 8,441-14,558 (+)

17

IMGPR_plasmid_2609460332_000003: 70-6,376 (-)

1

IMGPR_plasmid_2778261500_000010: 156-8,485 (-)

1
2-iminobutanoate/2-iminopropanoate deaminase (IDMOJPPH_00002)

Inner membrane protein YihN (IDMOJPPH_00003)

IMGPR_plasmid_2548876936_000001: 32,318-40,021 (-)

38

IMGPR_plasmid_3300029877_000002: 3,419-11,123 (+)

7

IMGPR_plasmid_2671180940_000001: 34,601-42,305 (-)

41

IMGPR_plasmid_2531839253_000001: 27,550-39,291 (-)

29
Mok_Hok_Sok__Hok (HJPIPEIN_00030)

313234

IMGPR_plasmid_2529293214_000001: 2,514-14,263 (+)

10

IMGPR_plasmid_2585427964_000001: 42,585-51,305 (-)

4950

IMGPR_plasmid_2548876868_000001: 33,855-48,514 (-)

mRNA interferase toxin RelE (KEMDPLHB_00035)

Antitoxin RelB (KEMDPLHB_00036)
Protein FlxA (KEMDPLHB_00037)

ISNCY family transposase ISEsa1 (KEMDPLHB_00038)

42

IMGPR_plasmid_2728369181_000002: 27,670-39,857 (-)

282933

IMGPR_plasmid_2660238127_000001: 2,441-19,613 (+)

10
RtxA (VF0482) (EOHKHCLE_00011)

Colicin V secretion protein CvaA (EOHKHCLE_00012)

13 14 15 19

IMGPR_plasmid_2636415610_000003: 26,909-44,081 (-)

333435

Colicin V secretion protein CvaA (GCFMGHMG_00036)
RtxA (VF0482) (GCFMGHMG_00037)

38

8000 nt

defence (DefenseFinder) defence (PADLOC) virulence (VFDB) anti-defence (dbAPIS)


