
MGV-GENOME-0241192: 7,876-22,852 (+)

12
1314

15
16 17

18
19 20 21 22 23 24 25 26 27 28

MGV-GENOME-0254306: 7,876-23,151 (+)

19 20 21 22 23

MGV-GENOME-0255696: 7,877-25,157 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0258116: 7,876-25,574 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0256662: 7,878-25,335 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0253703: 7,876-24,823 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0249033: 7,874-24,035 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0256153: 7,876-25,238 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0256411: 7,876-25,287 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

uvig_391102: 7,947-23,985 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0261589: 7,876-26,183 (+)

19 20 21 22 23
anti-RM (APIS136) (CDS_0024)

25 26

IMGVR_UViG_3300045988_113893|3300045988|Ga0495776_085939: 7,875-26,041 (+)

19 20 21
22

23

anti-RM (APIS136) (CDS_0024)

25 26

IMGVR_UViG_3300029777_000011|3300029777|Ga0243715_1000609: 7,875-27,087 (+)

19 20 21 22 23
anti-RM (APIS136) (CDS_0024)

25 26

MGV-GENOME-0349417: 7,876-24,029 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0242862: 7,876-23,082 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0352056: 7,876-24,913 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0255075: 7,877-25,057 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0249747: 7,877-24,153 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0257605: 7,876-25,488 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0258332: 7,876-25,609 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0256655: 7,876-25,329 (+)

20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

MGV-GENOME-0321937: 7,876-22,951 (+)

19 20 21 22 23

MGV-GENOME-0274016: 7,876-22,008 (+)

19 20 21 22

MGV-GENOME-0324068: 7,876-24,743 (+)

19 20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

IMGVR_UViG_3300029432_000403|3300029432|Ga0243805_100769|11722-50073: 7,875-25,803 (+)

19 20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

IMGVR_UViG_3300045988_038932|3300045988|Ga0495776_126371: 7,876-25,796 (+)

19 20 21 22 23 24 25

IMGVR_UViG_3300029360_000433|3300029360|Ga0243814_1000704|827-41817: 7,875-28,442 (+)

19 20 21 22 23 24
anti-RM (APIS136) (CDS_0025)

26 27

MGV-GENOME-0239114: 7,876-22,544 (+)

17 19
20

anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0254102: 7,876-22,460 (+)

19
anti-RM (APIS136) (CDS_0020)

21 22

MGV-GENOME-0248703: 7,878-23,979 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0296346: 7,877-27,972 (+)

19 20 21 22 23
anti-RM (APIS136) (CDS_0024)

25 26

MGV-GENOME-0294640: 7,877-23,572 (+)

19

Michele_1A_hits_grouped (CDS_0020)
anti-RM (APIS136) (CDS_0021)

22 23

SAMN05414966_a1_ct80107_vs1: 7,876-29,319 (+)

19 20 21 22 23
24

25
anti-RM (APIS136) (CDS_0026)

27 28

IMGVR_UViG_3300029334_000010|3300029334|Ga0243717_1000545: 7,875-30,956 (+)

19 20
AbiLi-1 AbiLi (CDS_0021)

22

GajA_00023 AAA (CDS_0023)
GajB_00036 UrvD (CDS_0024)

25
anti-RM (APIS136) (CDS_0026)

27 28

MGV-GENOME-0279073: 7,876-26,286 (+)

19 20 21 22
23

24 25 26

MGV-GENOME-0280363: 7,876-21,031 (+)

19 20 21

IMGVR_UViG_3300045988_100164|3300045988|Ga0495776_186609: 7,876-30,265 (+)

19 20

Virulence-associated proteins (VF0679) (CDS_0021)

22 23
V_U3 CAS-V-F; (CDS_0024)

25

anti-RM (APIS136) (CDS_0026)

27 28

MGV-GENOME-0282926: 7,876-30,265 (+)

19 20

Virulence-associated proteins (VF0679) (CDS_0021)

22 23
V_U3 CAS-V-F; (CDS_0024)

anti-RM (APIS136) (CDS_0025)

26 27

MGV-GENOME-0334440: 7,876-32,929 (+)

19 20

Virulence-associated proteins (VF0679) (CDS_0021)

22 23
V_U3 CAS-V-F; (CDS_0024)

PDC-M64B_WP_219432681.1 (CDS_0025)
PDC-M64C_WP_110053925.1 (CDS_0026)

27 28 29

MGV-GENOME-0254135: 7,876-25,547 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24 29 30

MGV-GENOME-0331815: 7,877-24,962 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0296356: 7,876-24,021 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23 28 29

MGV-GENOME-0276047: 7,875-26,610 (+)

19 20
endolysin (CDS_0021)

22 23 24

anti-RM (APIS136) (CDS_0025)

26 27

MGV-GENOME-0249759: 7,877-24,806 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23 27 28

MGV-GENOME-0296671: 7,876-21,310 (+)

19 20 21 25

MGV-GENOME-0237999: 7,876-23,004 (+)

19
anti-RM (APIS136) (CDS_0020)

21 22 25 26

MGV-GENOME-0238103: 7,875-23,025 (+)

19
anti-RM (APIS136) (CDS_0020)

21 22 icity0040 RT (CDS_0026)

MGV-GENOME-0248519: 7,696-22,024 (+)

11 17 18
19

anti-RM (APIS136) (CDS_0020)

21 22

MGV-GENOME-0227831: 7,694-20,356 (+)

17
anti-RM (APIS136) (CDS_0018)

19 20

MGV-GENOME-0222546: 6,951-19,442 (+)

10 15 16
anti-RM (APIS136) (CDS_0017)

18 19

MGV-GENOME-0349605: 7,876-28,901 (+)

19 20
21

2223 24
Viperin__pVip (CDS_0025)

26 27

anti-RM (APIS136) (CDS_0028)

29 30

IMGVR_UViG_3300045988_160307|3300045988|Ga0495776_151922: 7,876-34,204 (+)

19 20 21 22 23 24
DnaD-like helicase loader (CDS_0025)

DnaC-like helicase loader (CDS_0026)

27 28 29 30
31

32

anti-RM (APIS136) (CDS_0033)

34 35

MGV-GENOME-0335134: 7,876-29,481 (+)

19 20 21 22 23 24 25 26
27

28

anti-RM (APIS136) (CDS_0029)

30 31

MGV-GENOME-0367980: 7,876-33,016 (+)

19 20 21 22 23 24 25 26
27

28 29

anti-RM (APIS136) (CDS_0030)

31 32

MGV-GENOME-0298736: 7,876-34,397 (+)

19 20 21 22

PDC-M13C_WP_197739449.1 (CDS_0023)

PDC-M13B_WP_002691346.1 (CDS_0024)

PDC-M13A_WP_033143007.1 (CDS_0025)

26 27

Cas2b_WP_066217071.1 (CDS_0028)
anti-RM (APIS136) (CDS_0029)

30 31

MGV-GENOME-0257234: 7,977-24,826 (+)

15 19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0265152: 8,049-24,293 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0310348: 8,051-23,603 (+)

19 20
21

anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0256490: 7,976-24,210 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0352823: 7,965-22,563 (+)

19 20 21 22

IMGVR_UViG_3300029368_000171|3300029368|Ga0243967_100112|60684-98233: 7,874-25,046 (+)

14 20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

MGV-GENOME-0274742: 8,108-24,157 (+)

20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0351783: 8,132-22,316 (+)

19 20 21 22

MGV-GENOME-0247239: 7,971-24,405 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0249868: 7,946-24,217 (+)

20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

MGV-GENOME-0255138: 8,044-24,972 (+)

18 19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0278365: 7,941-25,026 (+)

19 20 21 22
anti-RM (APIS136) (CDS_0023)

24 25

MGV-GENOME-0252625: 7,946-24,676 (+)

20 21 22
23

anti-RM (APIS136) (CDS_0024)

25 26

MGV-GENOME-0332984: 7,976-23,338 (+)

20 21 22 23

MGV-GENOME-0246088: 7,971-20,583 (+)

19 20 21

MGV-GENOME-0231048: 7,977-21,020 (+)

19 20

MGV-GENOME-0249794: 7,951-24,203 (+)

19 20 21 22 23

MGV-GENOME-0262129: 7,971-23,283 (+)

19 20 21 22

MGV-GENOME-0251496: 7,971-24,481 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

MGV-GENOME-0251940: 7,971-24,563 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23

MGV-GENOME-0337443: 7,881-24,821 (+)

19 20 21 22 23 24

MGV-GENOME-0275996: 7,881-22,312 (+)

19 20 21 22

MGV-GENOME-0245921: 8,040-23,576 (+)

19 20 21 22 23

Rampelli_10017_NODE_189_length_45116_cov_11.009121: 8,127-32,612 (+)

20 21 Avs_I__Avs1B (CDS_0022) 23 24
25

anti-RM (APIS136) (CDS_0026)

27 28

IMGVR_UViG_3300045988_070056|3300045988|Ga0495776_157514: 7,971-26,163 (+)

20 21 22
Type-II_TerY (CDS_0023)

Type-II_TerY (CDS_0024)
anti-RM (APIS136) (CDS_0025)

26 27

MGV-GENOME-0351953: 7,977-24,662 (+)

19 20 21
anti-RM (APIS136) (CDS_0022)

23 24

IMGVR_UViG_3300045988_105277|3300045988|Ga0495776_135337: 7,977-30,169 (+)

20 21
PDC-S01_WP_067088819.1 (CDS_0022)

23 24 25 26
27

anti-RM (APIS136) (CDS_0028)

29 30

SRS144537_a1_ct21543_vs01: 7,875-33,488 (+)

20 21

RM__Type_I_S_02 (CDS_0022)

23
DNA topoisomerase II (CDS_0024)

QueC-like queuosine biosynthesis (CDS_0025)

26

transcriptional regulator (CDS_0027)
RM_Type_IIG__Type_IIG_1 (CDS_0028)

29
anti-RM (APIS136) (CDS_0030)

31 32

uvig_502943: 8,108-34,873 (+)

20
transcriptional repressor (CDS_0021)

22

Streptococcal plasmin receptor/GAPDH (VF1042) (CDS_0023)

24 25 26 27 28 29
anti-RM (APIS136) (CDS_0030)

31 32

MGV-GENOME-0338778: 8,043-52,067 (+)

20 21 22
MTase_II_00063 Type (CDS_0023)

REase_II_00090 Type (CDS_0024)
GajA_WP_183617960.1 (CDS_0025)

26 27 28 29 30 31 32 33 34 35 36 37
anti-RM (APIS136) (CDS_0038)

39 40

IMGVR_UViG_3300045988_188438|3300045988|Ga0495776_009743|21908-64529: 8,043-30,115 (+)

20 21 22
MTase_II_00063 Type (CDS_0023)

REase_II_00090 Type (CDS_0024)

GajA_WP_183617960.1 (CDS_0025)
anti-RM (APIS136) (CDS_0026)

27 28

MGV-GENOME-0280351: 8,051-29,794 (+)

19 20 21 22
23

24
25

26

PDC-S31_WP_063883643.1 (CDS_0027)
PDC-S05_WP_205197604.1 (CDS_0028)

29
anti-RM (APIS136) (CDS_0030)

31 32

MGV-GENOME-0277381: 8,049-24,023 (+)

20 21

PDC-M10A_WP_227054025.1 (CDS_0022)
PDC-M10B_WP_006058491.1 (CDS_0023)

Hyaluronic acid capsule (VF0244) (CDS_0024)
25

uvig_432879: 7,874-38,039 (+)

20 21 22

tRNA-Met(CAT)

PDC-M64C_WP_110053925.1 (CDS_0023)
SspB_00001 SspB (CDS_0024)

SspC_00007 SspC (CDS_0025)
26

PbeA_00004 PbeA (CDS_0027)

28

Lamassu-Fam__LmuB_SMC_Cap4_nuclease_II (CDS_0029)

30
31

anti-RM (APIS136) (CDS_0032)

33 34

MGV-GENOME-0270795: 7,876-27,893 (+)

19
20

21 22 23 24 25
anti-RM (APIS136) (CDS_0026)

27 28

MGV-GENOME-0373008: 7,977-29,439 (+)

20 21 22 23 24
hydrolase (CDS_0025)

26 27

anti-CRISPR-Cas evasion by DNA repair (APIS131) (CDS_0028)

29 30 31

MGV-GENOME-0331797: 7,876-40,991 (+)

19 20
PD-T7-2__PD-T7-2_A (CDS_0021)

22 23 24 25 26 27
28

29 30 31 32
33

34 35 36
anti-RM (APIS136) (CDS_0037)

38 39

MGV-GENOME-0310508: 7,971-21,187 (+)

19 20 21

MGV-GENOME-0340068: 7,971-20,856 (+)

19 20 21

MGV-GENOME-0247780: 7,971-23,167 (+)

19 20 21
22

REase_II_00165 Type (CDS_0023)

24

MGV-GENOME-0227101: 7,971-20,914 (+)

19 20 21 26 27

MGV-GENOME-0278098: 7,878-18,517 (+)

19

MGV-GENOME-0246606: 7,695-16,950 (+)

17

MGV-GENOME-4402730: 7,770-18,263 (+)

18 19

MGV-GENOME-0217803: 7,804-18,663 (+)

17 18

MGV-GENOME-0218438: 7,796-18,779 (+)

17 18 19

MGV-GENOME-0286796: 7,766-17,503 (+)

17 18

MGV-GENOME-0233187: 6,793-21,440 (+)

10 15 16
17

18

anti-RM (APIS136) (CDS_0019)

20 21 25

MGV-GENOME-0236164: 7,795-22,704 (+)

17 18
anti-RM (APIS136) (CDS_0019)

20 21 24 RT_III-AM_III-B_2 (CDS_0025)

MGV-GENOME-0231052: 7,977-21,673 (+)

19 20

Han_2018_ERR1398120_NODE_35_length_56238_cov_28.359593: 7,876-43,689 (+)

19 20 21 22 23 24 25 26 27 28 29 30 31

PDC-S01_WP_163212389.1 (CDS_0032)
anti-CRISPR-Cas (AcrIB) (CDS_0033)

poly_MCR3_broad-NCBIFAM MCR-3-related phosphoethanolamine--lipid A transferase (NF033409.0) (CDS_0034)

35
anti-RM (APIS136) (CDS_0036)

37 38

uvig_521055: 8,202-38,985 (+)

20 21
SoFic__SoFic (CDS_0022)

PDC-S01_WP_099993690.1 (CDS_0023)

2425 26 27 28 29

GTP cyclohydrolase (CDS_0030)

31 32
anti-RM (APIS136) (CDS_0033)

34 35

uvig_571334: 7,941-36,172 (+)

20 21 22 23

NrdD-like anaerobic ribonucleotide reductase large subunit (CDS_0024)

25 26
PD-T4-3__PD-T4-3 (CDS_0027)

PDC-S22_WP_003530377.1 (CDS_0028)

29
30

31 32
33

34

anti-RM (APIS136) (CDS_0035)

36 37

IMGVR_UViG_3300045988_185270|3300045988|Ga0495776_007427|67589-116257: 7,876-36,120 (+)

19 20

anti-RM (APIS108) (CDS_0021)

22
23

24 25 26 27 28

AbiEi_WP_047105540.1 AbiEi (CDS_0029)
AbiEii_WP_110023304.1 AbiEii (CDS_0030)

31
32

33 34 35 36
anti-RM (APIS136) (CDS_0037)

38 39

MGV-GENOME-0315159: 7,876-39,425 (+)

19 20 21 22 23 24 25 26 27 28

RM_Type_II__Type_II_MTases_FAM_2 (CDS_0029)

30
31

32 33 34
35

36

anti-RM (APIS136) (CDS_0037)

38 39

IMGVR_UViG_3300045988_187752|3300045988|Ga0495776_095474|3-45847: 7,876-33,296 (+)

19 20 21 22

RM_Type_II__Type_II_MTases_FAM_2 (CDS_0023)

24
25

26 27 28
29

30

anti-RM (APIS136) (CDS_0031)

32 33

IMGVR_UViG_3300045988_098237|3300045988|Ga0495776_111052: 6,951-27,302 (+)

15 16

RM_Type_II__Type_II_MTases_FAM_2 (CDS_0017)

18
19

20 21 22
23

24

anti-RM (APIS136) (CDS_0025)

26 27

MGV-GENOME-0275831: 7,790-19,661 (+)

17 18 20 21
anti-RM (APIS136) (CDS_0022)

23 24

uvig_483553: 7,977-37,263 (+)

20
transcriptional repressor (CDS_0021)

22 23 24 25 26
27

28 29 30 31 32 33
34

35

anti-RM (APIS136) (CDS_0036)

37 38

uvig_246248: 7,993-32,374 (+)

20 21 22 23 24 25 26 27 28 29 30
31

32 33 34

uvig_224210: 7,877-38,645 (+)

19 20 21

PDC-M64C_WP_110053925.1 (CDS_0022)

23 24

PDC-S05_WP_078711833.1 (CDS_0025)

26

27
28

Michele_1A_hits_grouped (CDS_0029)

30 31 32 33 34 35
Uzume__UzuA (CDS_0036)

37 38

anti-RM (APIS136) (CDS_0039)

40 41 46

MGV-GENOME-0311688: 7,877-27,154 (+)

19 20 21 22 23
anti-RM (APIS136) (CDS_0024)

25 26

MGV-GENOME-0237844: 7,877-23,508 (+)

19 20
anti-RM (APIS136) (CDS_0021)

22 23 31

uvig_406273: 8,051-40,772 (+)

20 21
Cas12a_M13_V-A (CDS_0022)

TIGR04328 cas4_PREFRAN: CRISPR-associated protein Cas4, subtype PREFRAN (CDS_0023)
cas1_PREFRAN CRISPR-associated (CDS_0024)

25 26 27
28

29 30 31 32 33

RosmerTA__RmrA_2634932349 (CDS_0034)

35 36
anti-RM (APIS136) (CDS_0037)

38 39

uvig_74111: 7,976-35,135 (+)

20 21 22 23 24 25 26 27 28 29 30 31
ABC transporter (CDS_0032)

3334 35 36

MGV-GENOME-0330415: 8,048-27,820 (+)

19 20 21 22 23 24 25 26 27

uvig_551464: 7,887-46,587 (+)

20 21 22 23 24 25
Type-II_PP2C (CDS_0026)

27 28 29 30 31 32 33 34 35
36

3738 39 40

anti-RM (APIS136) (CDS_0041)

42 43

MGV-GENOME-0246338: 7,038-24,250 (+)

15 16 17
DNA helicase (CDS_0018)

19

anti-RM (APIS136) (CDS_0020)

21 22

uvig_41984: 7,876-33,887 (+)

19
20

21 2223 24 25 26
HAD-superfamily hydrolase (CDS_0027)

28 29 30 31 32 33

MGV-GENOME-0322151: 7,974-20,183 (+)

19 20 21 26

MGV-GENOME-0212422: 7,952-19,139 (+)

19 20

MGV-GENOME-0211574: 7,976-18,986 (+)

19 20

MGV-GENOME-0221249: 7,976-20,736 (+)

19 20 icity0040 RT (CDS_0021)

MGV-GENOME-0213656: 7,971-19,382 (+)

19 20

IMGVR_UViG_3300045988_099111|3300045988|Ga0495776_127662: 7,971-25,811 (+)

20 21 22 23
24

25 26 27 28 29

MGV-GENOME-0223266: 7,971-21,076 (+)

20 21 22 23 24

MGV-GENOME-0212389: 7,876-19,091 (+)

19 20 21

MGV-GENOME-0213410: 7,875-19,289 (+)

19 20

uvig_572888: 7,951-28,792 (+)

20 21 22 23 24 25 26 27 28

10000 nt

DNA, RNA and nucleotide metabolism head and packaging integration and excision moron, auxiliary metabolic gene and host takeover other tail transcription regulation

unknown function defence (DefenseFinder) defence (PADLOC) virulence (VFDB) anti-defence (dbAPIS) AMR (AMRFinderPlus) tRNA


