
uvig_269913 35210:47391(+)

DNA binding protein (CDS_0032)

33 34
Hemolysin HlyA (VF0646) (CDS_0035)

36 37 38 39 40 41
42

43
44

45

IMGVR_UViG_3300008676_000206|3300008676|Ga0111520_100141|7082-61526 1:9221(+)

Gabija__GajB_2 (CDS_0001)
2 3

anti-RM (APIS063) (CDS_0004)
anti-repressor (CDS_0005)

6 7

MGV-GENOME-0272542 11306:22324(+)

CDS_0014
CDS_0015 CDS_0016 CDS_0017

CDS_0018
CDS_0019

CDS_0020

MGV-GENOME-0275841 11305:22749(+)

CDS_0019

uvig_71031 11306:22302(+)

CDS_0019 CDS_0020

MGV-GENOME-0285315 11305:24592(+)

CDS_0019
CDS_0020

CDS_0021

MGV-GENOME-0284586 11781:24452(+)

CDS_0018 CDS_0019

uvig_88041 11342:26291(+)

CDS_0019 CDS_0020
CDS_0021

CDS_0022

MGV-GENOME-0278201 12172:23235(+)

CDS_0019 CDS_0020

MGV-GENOME-0282062 11306:22878(+)

CDS_0019 CDS_0020

IMGVR_UViG_3300007361_000015|3300007361|Ga0104787_100450 11306:26974(+)

19
phosphoadenosine phosphosulfate reductase (CDS_0020)

2122 23

MGV-GENOME-0293793 11318:26480(+)

19

PD-Lambda-5__PD-Lambda-5_B (CDS_0020)
PD-Lambda-5__PD-Lambda-5_A (CDS_0021)

22 23

IMGVR_UViG_3300008547_000011|3300008547|Ga0111055_100404 11926:27804(+)

20 2122 23 2425 26

MGV-GENOME-0288777 11306:25361(+)

19 20
21

2223 24

uvig_438989 11306:38113(+)

19 20 21 22 23 24 25

DNA topoisomerase II large subunit (CDS_0026)
DNA topoisomerase II (CDS_0027)

28 29 integrase (CDS_0030)

uvig_18204 12541:24123(+)

CDS_0020 CDS_0021

uvig_182639 11916:26258(+)

CDS_0020 integrase (CDS_0021)

MGV-GENOME-4421470 12724:26127(+)

CDS_0020
tail protein (CDS_0021)

CDS_0022

MGV-GENOME-0284992 13520:26962(+)

tail protein (CDS_0020)
CDS_0021

MGV-GENOME-0289453 13731:26530(+)

tail protein (CDS_0022) CDS_0023

IMGVR_UViG_3300045988_094988|3300045988|Ga0495776_054024 16667:27018(+)

CDS_0021

CDS_0022
CDS_0023

CDS_0024

MGV-GENOME-0291262 16668:25922(+)

CDS_0023

MGV-GENOME-0289584 13332:25543(+)

tail protein (CDS_0022) CDS_0023

MGV-GENOME-0298480 13332:25720(+)

CDS_0022 CDS_0023

IMGVR_UViG_3300008100_000017|3300008100|Ga0114174_100165 11917:26949(+)

CDS_0019
CDS_0020

tail protein (CDS_0022)
DNA helicase (CDS_0023)

CDS_0024

MGV-GENOME-0292282 11917:26154(+)

CDS_0017

tail protein (CDS_0021)
tail protein (CDS_0022)

CDS_0023

uvig_137358 11735:36476(+)

19
20

21 22 23 24 25 26 27
PD-Lambda-3__PD-Lambda-3_A (CDS_0028)

RM__Type_I_MTases___Type_I_MTases_FAM_0 (CDS_0029)

30 31 32

MGV-GENOME-0321806 11735:29408(+)

19
20

21 22 23 24 25

IMGVR_UViG_3300029594_000240|3300029594|Ga0245142_100139|170-60559 11917:41748(+)

20
21

22 23 24 25

pAgo__pAgo_S1A (CDS_0026)

27
28

29 30 31 32 33
34

35 36

uvig_126258 16870:34594(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28 29 30

IMGVR_UViG_3300029254_000301|3300029254|Ga0168700_1000015|215-51533 16870:32680(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28

IMGVR_UViG_3300029214_000242|3300029214|Ga0168682_100091|104963-155152 16668:31596(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627
28

29 30

MGV-GENOME-0337599 16870:30690(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28

IMGVR_UViG_3300045988_097225|3300045988|Ga0495776_134475 16667:30240(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29

IMGVR_UViG_3300045988_095551|3300045988|Ga0495776_154819 16668:30122(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29

MGV-GENOME-0307003 16668:30226(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

MGV-GENOME-0324153 16667:30115(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300045988_093935|3300045988|Ga0495776_155853 16668:31056(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300029012_000082|3300029012|Ga0169674_100021|134457-183781 16668:30682(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300029557_000252|3300029557|Ga0245120_100006|352970-403315 16585:31703(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300008361_000013|3300008361|Ga0115082_100423 16668:30840(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

uvig_309120 17478:31070(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728 29 30

IMGVR_UViG_3300045988_103972|3300045988|Ga0495776_047477 16668:31349(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300045988_092110|3300045988|Ga0495776_171434 16678:30966(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300045988_095663|3300045988|Ga0495776_028294 17674:31576(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728 29 30

IMGVR_UViG_3300045988_109642|3300045988|Ga0495776_047419 16678:31302(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

MGV-GENOME-0309454 16678:30270(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728
29

30

MGV-GENOME-0337869 16668:30174(+)

RT_III-AM_III-B_2 (CDS_0023)

24
25

262728 29

IMGVR_UViG_3300045988_101238|3300045988|Ga0495776_164257 16668:28867(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

uvig_132402 16497:34507(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28 29 30

IMGVR_UViG_3300023485_000167|3300023485|Ga0257032_10126|21125-70403 16668:30818(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

uvig_127193 16668:32966(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

uvig_526270 16825:31713(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300045988_102071|3300045988|Ga0495776_095283 16667:33098(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300029082_000214|3300029082|Ga0169230_100004|102107-153803 16668:33182(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29 30 31 32

uvig_109252 16668:30288(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

uvig_275799 16668:31045(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300045988_091272|3300045988|Ga0495776_165422 16668:31018(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29 30

MGV-GENOME-0304193 16062:29280(+)

RT_III-AM_III-B_2 (CDS_0022)

23
24

2526 27

IMGVR_UViG_3300007296_000304|3300007296|Ga0104830_100102|49245-101708 16668:33818(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 2930 31

IMGVR_UViG_3300045988_087622|3300045988|Ga0495776_174502 16668:31197(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 2829 30

IMGVR_UViG_3300029124_000008|3300029124|Ga0169224_1000170 16678:33108(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300045988_099015|3300045988|Ga0495776_097419 16668:30115(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29

MGV-GENOME-0303713 16667:28638(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

IMGVR_UViG_3300045988_103059|3300045988|Ga0495776_157556 16667:28901(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

IMGVR_UViG_3300029046_000235|3300029046|Ga0169641_100115|3-48185 17649:29541(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728
29

MGV-GENOME-0309831 16596:30645(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

MGV-GENOME-0302420 16666:28706(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

IMGVR_UViG_3300045988_106124|3300045988|Ga0495776_150441 16668:30211(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627
28

29 30

IMGVR_UViG_3300045988_091642|3300045988|Ga0495776_029848 16668:28777(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

IMGVR_UViG_3300045988_097545|3300045988|Ga0495776_177886 16668:29213(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 33

IMGVR_UViG_3300008620_000007|3300008620|Ga0111272_100336 17534:30692(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26
27

28 29

MGV-GENOME-0304769 16668:29468(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26
27

28

IMGVR_UViG_3300045988_098025|3300045988|Ga0495776_117050 16668:29876(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26 27 28

MGV-GENOME-0305351 16668:29693(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26
27

28 29

MGV-GENOME-0341236 16668:30062(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26 27

MGV-GENOME-0298803 16668:31853(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30 31

IMGVR_UViG_3300045988_099833|3300045988|Ga0495776_163651 16668:33239(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627

structural protein (CDS_0028)

29 30 31

uvig_247514 16967:34721(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627
28

MntABC (VF0455) (CDS_0029)

30 31 32

IMGVR_UViG_3300029668_000216|3300029668|Ga0245235_100066|21158-70618 16667:31046(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 33

ivig_2927 16668:37258(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

multidrug efflux MATE transporter NorM (NF000263.1) (CDS_0030)

31 32 33 34

IMGVR_UViG_2547132153_000005|2547132153|2547169980|34525-86367 16668:33199(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

MGV-GENOME-0309169 12725:30969(+)

tail protein (CDS_0021)22 23

RT_III-AM_III-B_2 (CDS_0024)

25
26

2728 29

MGV-GENOME-0306392 12724:30029(+)

21 22

RT_III-AM_III-B_2 (CDS_0023)

24
25

2627 28

uvig_199375 16550:31169(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28
29

30

31
integrase (CDS_0032)

IMGVR_UViG_3300029770_000304|3300029770|Ga0168716_100176|19734-71684 16668:33308(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30 31 32

uvig_541552 16668:48781(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

multidrug efflux MATE transporter NorM (NF000263.1) (CDS_0030)

31 32 33 34 35 36 37

MGV-GENOME-0307794 16667:30498(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300029051_000002|3300029051|Ga0169669_100474 16667:30297(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

MGV-GENOME-0307471 16667:30376(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300029688_000226|3300029688|Ga0245223_100342|5956-55193 16677:30595(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 30

IMGVR_UViG_3300000292_000090|3300000292|EM305_1000553 16667:36665(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

262728 29 30 31 32 33

IMGVR_UViG_3300029862_000346|3300029862|Ga0245308_100054|126516-178233 17286:33074(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29 30

MGV-GENOME-0316862 17286:31890(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29 30

IMGVR_UViG_3300014963_000026|3300014963|Ga0134523_1001361 16651:31361(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

26 27
28

29 30

uvig_10636 17286:34097(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 293031 32 33

MGV-GENOME-0304749 17286:29437(+)

19 RT_III-AM_III-B_2 (CDS_0025)
26

27
28

29 30

MGV-GENOME-0305215 17286:29605(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

IMGVR_UViG_3300045988_100511|3300045988|Ga0495776_097432 17286:29437(+)

19 RT_III-AM_III-B_2 (CDS_0025)
26

27
28

29 30

IMGVR_UViG_3300045988_116931|3300045988|Ga0495776_097372 17286:30619(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

2829 30 31

IMGVR_UViG_3300045988_115598|3300045988|Ga0495776_097284 17286:29324(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

MGV-GENOME-0304587 17286:29370(+)

tail protein (CDS_0022)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

IMGVR_UViG_3300029038_000008|3300029038|Ga0169645_100262 17286:34582(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

anaerobic ribonucleotide reductase small subunit (CDS_0030)
endolysin (CDS_0031)

32 33

MGV-GENOME-0309352 17286:30482(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29 30

IMGVR_UViG_3300045988_098655|3300045988|Ga0495776_047102 17286:30468(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

IMGVR_UViG_3300023489_000235|3300023489|Ga0257030_100288|163-51904 17285:33100(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29 30

MGV-GENOME-0315995 17160:32785(+)

RT_III-AM_III-B_2 (CDS_0022)
23

24
25

26 27 28 29

IMGVR_UViG_3300045988_097548|3300045988|Ga0495776_028346 17286:30557(+)

22

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28 29

MGV-GENOME-0300973 15423:28484(+)

RT_III-AM_III-B_2 (CDS_0022)
23

24
25

26 27 30

IMGVR_UViG_3300028905_000121|3300028905|Ga0169749_100027|153355-205766 17286:33744(+)

RT_III-AM_III-B_2 (CDS_0024)
25

26
27

28

HitABC (VF0268) (CDS_0029)

30 31 32

MGV-GENOME-0315333 16585:30503(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

IMGVR_UViG_3300045988_091778|3300045988|Ga0495776_068802 16668:31500(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29

uvig_211461 17263:33222(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728 29 30 31

uvig_569400 17289:32062(+)

RT_III-AM_III-B_2 (CDS_0024) 25
26

2728 29 30 31

IMGVR_UViG_3300045988_095580|3300045988|Ga0495776_097275 17308:29356(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28

IMGVR_UViG_3300045988_103395|3300045988|Ga0495776_047475 16870:31608(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

252627 28 29 30 34

IMGVR_UViG_3300045988_120890|3300045988|Ga0495776_093759 17153:35856(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28 29 30 31 32 33

uvig_69686 17153:35856(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28 29 30 31 32 33

MGV-GENOME-0320674 17153:35856(+)

RT_III-AM_III-B_2 (CDS_0022) 23
24

2526 27 28 29 30 31 32 33

MGV-GENOME-0319760 16668:35427(+)

RT_III-AM_III-B_2 (CDS_0023) 24
25

2627 28 29 303132
DNA repair protein (CDS_0033)

34

MGV-GENOME-0284522 16571:28623(+)

24 25
26

2728 33

IMGVR_UViG_3300045988_070058|3300045988|Ga0495776_029557 17442:31012(+)

RT_III-AM_III-B_2 (CDS_0022)2324
endolysin (CDS_0025)

26 27

MGV-GENOME-0280131 10189:24382(+)

restriction endonuclease (CDS_0013)
RT_III-AM_III-B_2 (CDS_0018)1920

endolysin (CDS_0021)
22 23

uvig_278563 16551:31615(+)

RT_III-AM_III-B_2 (CDS_0023)2425
endolysin (CDS_0026)

27 28 29

uvig_58306 16540:30239(+)

RT_III-AM_III-B_2 (CDS_0024) 2526

endolysin (CDS_0027)
28

29 30

IMGVR_UViG_3300029037_000168|3300029037|Ga0169705_100044|13505-61909 16540:30885(+)

RT_III-AM_III-B_2 (CDS_0023)2425 26 27
28

29 30

IMGVR_UViG_3300045988_101909|3300045988|Ga0495776_047404 17159:30725(+)

RT_III-AM_III-B_2 (CDS_0022)2324
endolysin (CDS_0025)

26 27 28

uvig_177386 16297:29670(+)

RT_III-AM_III-B_2 (CDS_0023)2425
endolysin (CDS_0026)

27 integrase (CDS_0028)

IMGVR_UViG_3300045988_115122|3300045988|Ga0495776_029942 16466:28839(+)

RT_III-AM_III-B_2 (CDS_0022)2324
endolysin (CDS_0025)

26 27

uvig_380548 16651:30151(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)
27

28 29

MGV-GENOME-0306526 16668:30096(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)

27 28

uvig_237611 16700:30998(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)

27 28 29

IMGVR_UViG_3300045988_102584|3300045988|Ga0495776_134517 16651:30320(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25
26

27 28 29

IMGVR_UViG_3300045988_100675|3300045988|Ga0495776_154865 16896:28816(+)

RT_III-AM_III-B_2 (CDS_0022)
23

24

endolysin (CDS_0025)

26

MGV-GENOME-0302864 16644:28862(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)

27 28

MGV-GENOME-0338081 16843:28518(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25
26

27

MGV-GENOME-0308126 16668:30634(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)

27
28

29 30

uvig_465640 16896:31073(+)

RT_III-AM_III-B_2 (CDS_0022)
23

24

endolysin (CDS_0025)

26 27
28

integrase (CDS_0029)

IMGVR_UViG_3300045988_095055|3300045988|Ga0495776_154144 16686:30731(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25
26

27 28
29

30

IMGVR_UViG_3300029623_000461|3300029623|Ga0245138_1000226|21162-70704 16667:30902(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25
26

27
28

29 30

uvig_287232 17254:35338(+)

RT_III-AM_III-B_2 (CDS_0023)
24

25

endolysin (CDS_0026)

27 28 29 30 31

IMGVR_UViG_3300045988_101458|3300045988|Ga0495776_018716 16870:30392(+)

20 21

RT_III-AM_III-B_2 (CDS_0023)
24

25
26

27 28
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