
uvig_434532_ 23746:34428(+)

CDS_0036

baseplate wedge subunit (CDS_0037)
structural protein (CDS_0038)

CDS_0039 tail fiber protein (CDS_0040) CDS_0041

dUTPase (CDS_0042)

CDS_0043
CDS_0044

CDS_0045
CDS_0046

CDS_0047
CDS_0048

CDS_0049

CDS_0050

IMGVR_UViG_3300045988_143524|3300045988|Ga0495776_137525 23637:33052(+)

CDS_0039
CDS_0040

CDS_0041

MGV-GENOME-0303295 23776:35345(+)

45 46 47 48 49 50

MGV-GENOME-0276470 22278:29068(+)

CDS_0034 CDS_0040

MGV-GENOME-0275133 18912:28079(+)

CDS_0030
CDS_0031 CDS_0033

IMGVR_UViG_3300029731_000013|3300029731|Ga0245178_100650 21217:35483(+)

32 35 36 37 38 39 40
41

42 43 44

uvig_187819 21217:36236(+)

36 37 38 39
dUTPase (CDS_0040)

DNA methyltransferase (CDS_0041)
42

43 44 45

MGV-GENOME-0299093 20978:33962(+)

34 36 37 38 39 40 41
42

43 44 45

MGV-GENOME-0295669 22212:33123(+)

40 41 42 43 44 454647 48 49 50
51

52

IMGVR_UViG_3300029555_000007|3300029555|Ga0245053_100378 23539:34446(+)

40 45 46 47 48 49

uvig_243130 23539:33900(+)

44 45 46 47 48

uvig_245644 23708:34829(+)

44

Lar anti-RM (APIS033) (CDS_0045)

46 47
48

49 50

uvig_256623 23702:34040(+)

42

Lar anti-RM (APIS033) (CDS_0043)

44 45
46

47 48

MGV-GENOME-0298585 21796:33768(+)

40 41 42 43
transposase (CDS_0044)

45

uvig_298856 24653:34975(+)

CDS_0043

CDS_0044
CDS_0045

CDS_0046

IMGVR_UViG_3300045988_130606|3300045988|Ga0495776_098385 20732:33661(+)

36 37
Lar anti-RM (APIS033) (CDS_0038)

3940 41 42 43 44

IMGVR_UViG_3300045988_131918|3300045988|Ga0495776_015558 20732:32988(+)

35 36
Lar anti-RM (APIS033) (CDS_0037)

3839 40 41 42 43

uvig_463821 23663:36211(+)

44
transposase (CDS_0047)

48 49 50 51
dUTPase (CDS_0052)

MGV-GENOME-0307038 23354:36498(+)

40

Lar anti-RM (APIS033) (CDS_0041)

4243 44 4546
47

48 49 50
51

52

IMGVR_UViG_3300045988_143560|3300045988|Ga0495776_018986 22971:35561(+)

41

Lar anti-RM (APIS033) (CDS_0042)

4344 45 4647
48

49 50
51

52 57

uvig_326249 21591:34744(+)

39

Lar anti-RM (APIS033) (CDS_0040)

41 42 43 44
45

46
47

48 49
50

51

IMGVR_UViG_3300045988_148453|3300045988|Ga0495776_098667 21536:33733(+)

37

Lar anti-RM (APIS033) (CDS_0038)

39 40 41 42
43

44
45

46 47
48

49

uvig_330348 23803:36639(+)

39 44

Lar anti-RM (APIS033) (CDS_0045)

46 47 48 49
50

51
52

53 54
55

56

IMGVR_UViG_3300045988_136823|3300045988|Ga0495776_058210 23803:36639(+)

44

Lar anti-RM (APIS033) (CDS_0045)

46 47 48 49
50

51
52

53 54
55

56

SRS064757_a1_ct14752 25428:38526(+)

46

Lar anti-RM (APIS033) (CDS_0047)

48 49 50 5152
53

54 55 56 57 58

uvig_505790 22700:35998(+)

41

Lar anti-RM (APIS033) (CDS_0042)

4344 45 4647
48

49 50 51 52 53

MGV-GENOME-0310240 23773:37589(+)

43 44

Lar anti-RM (APIS033) (CDS_0045)

4647 48 49
50

51
52

53 54 55

uvig_121389 23672:35854(+)

41 42
43

44 45 46
47

48
49

50 51 52 53

MGV-GENOME-0272907 18597:28426(+)

28 29
30

31 32 33
34

35
36

37 38 39 40

MGV-GENOME-0289098 19852:31572(+)

35

Lar anti-RM (APIS033) (CDS_0036)

37 38 39 4041
42

43 44

uvig_220476 23086:35546(+)

41

Lar anti-RM (APIS033) (CDS_0042)

43 44 45
46

47
48

49
50

51 52
53

54

MGV-GENOME-0300392 20912:33037(+)

35

Lar anti-RM (APIS033) (CDS_0036)

37 38 39 40
41

42
43

44

MGV-GENOME-0310180 21849:36117(+)

tail fiber protein (CDS_0037) 40

Lar anti-RM (APIS033) (CDS_0041)

42 43 44 45
transposase (CDS_0046)

47 48 49
50

51

uvig_483191 22460:36117(+)

40

Lar anti-RM (APIS033) (CDS_0041)

42 43 44 45
transposase (CDS_0046)

47

dUTPase (CDS_0048)

49
50

51

uvig_293677 22984:35864(+)

40 43
Lar anti-RM (APIS033) (CDS_0044)

45 46 47 48 49 50 51

uvig_257812 22381:35454(+)

44

Lar anti-RM (APIS033) (CDS_0045)

46 47 48
49

50
51

52

MGV-GENOME-0312417 23854:38311(+)

44
transposase (CDS_0045)

46

Lar anti-RM (APIS033) (CDS_0047)

48 49 50 5152
53

54 55 56

MGV-GENOME-0310515 20730:34630(+)

36
transposase (CDS_0037)

38

Lar anti-RM (APIS033) (CDS_0039)

40 41 42 43
44

45
46

47

uvig_245499 23054:37560(+)

39 43 44 45

Lar anti-RM (APIS033) (CDS_0046)

4748 49 5051
52

53 54
55

56

MGV-GENOME-0301680 21463:34680(+)

36
transposase (CDS_0037)

38

Lar anti-RM (APIS033) (CDS_0039)

4041 42
43

44
45

46 47
48

49

IMGVR_UViG_3300045988_131947|3300045988|Ga0495776_005892 20685:32720(+)

37 38 3940 41

IMGVR_UViG_3300045988_124990|3300045988|Ga0495776_117353 20685:31770(+)

36 37 3839 40

uvig_502874 19443:32781(+)

tail fiber protein (CDS_0033) 36
Lar anti-RM (APIS033) (CDS_0037)

3839 40 41

IMGVR_UViG_3300045988_146298|3300045988|Ga0495776_006340 22947:34760(+)

39

Lar anti-RM (APIS033) (CDS_0040)

4142 43 4445
46

47 49

uvig_176753 22787:33927(+)

38

Lar anti-RM (APIS033) (CDS_0039)

4041 42 4344
45

dUTPase (CDS_0046)

MGV-GENOME-0307673 24200:35989(+)

44
Lar anti-RM (APIS033) (CDS_0045)

4647 48 49 50 51

uvig_254681 23797:34740(+)

44
Lar anti-RM (APIS033) (CDS_0045)

46 47 48 49 50 51 54

IMGVR_UViG_3300029541_000008|3300029541|Ga0244914_100432 23059:34712(+)

43 4445 46 47 48 49

uvig_252911 23059:34171(+)

42 4344 45 46 47 48

IMGVR_UViG_3300029250_000009|3300029250|Ga0167474_1000524 23117:34711(+)

42

Lar anti-RM (APIS033) (CDS_0043)

4445 46 4748
49

50

MGV-GENOME-0299308 23117:34223(+)

41

Lar anti-RM (APIS033) (CDS_0042)

4344 45 4647
48

49

MGV-GENOME-0298290 22788:33944(+)

40

Lar anti-RM (APIS033) (CDS_0041)

4243 44 4546
47

48

uvig_477528 25095:36277(+)

47

Lar anti-RM (APIS033) (CDS_0048)

4950 51 5253
54

dUTPase (CDS_0055)

IMGVR_UViG_3300045988_134685|3300045988|Ga0495776_117237 22784:34378(+)

40

Lar anti-RM (APIS033) (CDS_0041)

4243 44 4546
47

48 53

IMGVR_UViG_3300045988_131286|3300045988|Ga0495776_029875 23444:35212(+)

41
Lar anti-RM (APIS033) (CDS_0042)

4344 45 4647 48

MGV-GENOME-0288302 20855:31686(+)

35
Lar anti-RM (APIS033) (CDS_0036)

3738 39 4041 42

uvig_329769 23444:35362(+)

36 41
Lar anti-RM (APIS033) (CDS_0042)

4344 45 4647 48

uvig_327205 20855:31618(+)

34
Lar anti-RM (APIS033) (CDS_0035)

3637 38 3940 41

IMGVR_UViG_3300045988_135647|3300045988|Ga0495776_117232 22784:34376(+)

40

Lar anti-RM (APIS033) (CDS_0041)

4243 44 4546
47

48 49 50

MGV-GENOME-0298994 22784:34376(+)

40

Lar anti-RM (APIS033) (CDS_0041)

4243 44 4546
47

48 49 50

MGV-GENOME-0296263 21454:33445(+)

37
Lar anti-RM (APIS033) (CDS_0038)

39 40 41 42 43 44 45

IMGVR_UViG_3300029571_000016|3300029571|Ga0244922_100716 22026:30670(+)

37 40
Lar anti-RM (APIS033) (CDS_0041)

4243 44 45 46

IMGVR_UViG_3300029544_000014|3300029544|Ga0244921_100542 22639:32980(+)

40
Lar anti-RM (APIS033) (CDS_0041)

4243 44 45 46

uvig_265851 22610:36119(+)

40
Lar anti-RM (APIS033) (CDS_0041)

42 43 44 45 46 47 48 49
50

51 52

IMGVR_UViG_3300045988_129447|3300045988|Ga0495776_097123 23085:35738(+)

38
Lar anti-RM (APIS033) (CDS_0039)

40 41 42 43 44 45 46

uvig_466950 22373:35346(+)

32 33 37

Lar anti-RM (APIS033) (CDS_0038)

39 40 41
42

43
dUTPase (CDS_0044)

IMGVR_UViG_3300008361_000015|3300008361|Ga0115082_100460 22643:34376(+)

40 41

Lar anti-RM (APIS033) (CDS_0042)
43

44 45 46 48 49

IMGVR_UViG_3300045988_148240|3300045988|Ga0495776_116901 23861:35915(+)

43

Lar anti-RM (APIS033) (CDS_0044)

45 46 47 48
49

50 51 52 53

uvig_20472 23861:35613(+)

39 43

Lar anti-RM (APIS033) (CDS_0044)

45 46 47 48
49

50 51 52 53

IMGVR_UViG_3300045988_130600|3300045988|Ga0495776_056011 18898:31004(+)

33

Lar anti-RM (APIS033) (CDS_0034)

35 36 37 38
39

40 41 42 43

MGV-GENOME-0361539 58289:69019(+)

90

Lar anti-RM (APIS033) (CDS_0091)

92 93 94 95
96

97 98

IMGVR_UViG_3300045988_130583|3300045988|Ga0495776_018709 25015:36153(+)

43

Lar anti-RM (APIS033) (CDS_0044)

45 46 47
48

49

uvig_539125 23344:38952(+)

45

Lar anti-RM (APIS033) (CDS_0046)

47 48 4950
51

52
Druantia_II__DruM (CDS_0053)

54 55 56

IMGVR_UViG_3300045988_139021|3300045988|Ga0495776_116733 23516:35781(+)

42

Lar anti-RM (APIS033) (CDS_0043)

44 45 46 47
48

4950 51 52 53

uvig_534719 23667:36233(+)

43

Lar anti-RM (APIS033) (CDS_0044)

45 46 47
48

49
50

51 52 5354 55

MGV-GENOME-0306249 23611:36226(+)

43
Lar anti-RM (APIS033) (CDS_0044)

45 46 4748 49 50 51 5253 54

uvig_185611 26549:39055(+)

50

Lar anti-RM (APIS033) (CDS_0051)

52 5354 55
dUTPase (CDS_0056)

57 5859 60

IMGVR_UViG_3300045988_137768|3300045988|Ga0495776_010636 24093:36675(+)

41 42 43 44 45 46 47 4849 50

MGV-GENOME-0301180 22388:34521(+)

38 39 4041
42

43 44 45 46 47

MGV-GENOME-0298793 22388:33851(+)

37 38 3940
41

42 43 44 45 46

IMGVR_UViG_3300045988_141172|3300045988|Ga0495776_018985 26282:35306(+)

39 42 43 4445
46

47 48 49 50 51

MGV-GENOME-0269831 14761:27817(+)

18
baseplate spike (CDS_0019)

20 25
Lar anti-RM (APIS033) (CDS_0026)

27 2829 30 31 32 3334 35

SRS104084_a1_ct13294_vs01 26716:39327(+)

49 50
Druantia_II__DruM (CDS_0051)

52 53 54

uvig_266026 24600:38047(+)

47 48
Druantia_II__DruM (CDS_0049)

50 51 52

MGV-GENOME-0313160 25765:38697(+)

47 48
Druantia_II__DruM (CDS_0049)

50 51 52

MGV-GENOME-0314818 25765:39404(+)

44 49 50
Druantia_II__DruM (CDS_0051)

52 53 54

MGV-GENOME-0300252 22750:34182(+)

41 42 43 44 45

uvig_319667 24474:34439(+)

45 46 47 48 49

MGV-GENOME-0292769 22389:32434(+)

40 41 42 4344 45

IMGVR_UViG_3300045988_147880|3300045988|Ga0495776_093152 22360:32608(+)

41 42 43 4445 46 47

IMGVR_UViG_3300045988_143110|3300045988|Ga0495776_068831 25168:37747(+)

42 43 44 45 46 47 48 49

MGV-GENOME-0301145 23248:34531(+)

40
Lar anti-RM (APIS033) (CDS_0041)

42 43 44 4546 47

IMGVR_UViG_3300029734_000014|3300029734|Ga0245168_100671 23149:33702(+)

39
Lar anti-RM (APIS033) (CDS_0040)

41 42 43 4445 46

IMGVR_UViG_3300045988_143069|3300045988|Ga0495776_097749 22157:33558(+)

42
cas12f1_V-F_3 (CDS_0043)

44 4546 47

MGV-GENOME-0296706 22157:33297(+)

42
cas12f1_V-F_3 (CDS_0043)

44 4546 47

MGV-GENOME-0299025 22769:33868(+)

41
cas12f1_V-F_3 (CDS_0042)

43 4445 46

uvig_253246 23510:36164(+)

45 46 47 48 49 50

IMGVR_UViG_3300045988_136818|3300045988|Ga0495776_019487 23169:32240(+)

CDS_0042

IMGVR_UViG_3300006476_000002|3300006476|Ga0100233_100456 23169:32265(+)

CDS_0042

MGV-GENOME-0280696 21323:30412(+)

CDS_0036
CDS_0037

CDS_0038

MGV-GENOME-0293538 21831:33494(+)

39 4041 42 43 45

MGV-GENOME-0298864 22249:34130(+)

37 41 42 43 44 45

MGV-GENOME-0281844 20113:32310(+)

35 363738 39 43 45

IMGVR_UViG_3300045988_140407|3300045988|Ga0495776_002656 20113:32310(+)

35 363738 39

IMGVR_UViG_3300030320_000097|3300030320|Ga0244994_100882 21136:35806(+)

37 38 39 40 41 42
43

44 45 46

uvig_246826 21136:34278(+)

37 38 39 40 41 42
43

44 45

6000 nt
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