Retron_VI__HTH (CDS_0037)
transposase (CDS_0042) 46
3233 3435 36 38 39 40 41 43 44£5T41 48 49

MGV-GENOME-0300446 22921:35800(+)
41 42 43 44 45

-
IMGVR_UViG_3300014971_000213|3300014971|Ga0134442_1000171]9510-57332 23125:37854(+)

404142 43 44

i

MG\/—GENOME-0292313 22964:34590(+)

CDS_0040
CDS_0039
| | cps_0041 cDs 0042

i

MGV—GENOME-OZ?:IZIS 23127:34347(+)

CDS_0041
CDS_0040 CDS_0042

?

|MGVR?UVIG?33OOO4-59887011377|33OOO45988\GaO4957767055835 23115:33051(+)
39 40 41 42 43 44

-
MGV-GENOME-0299064 22708:36118(+)

Streptococcal lipoprotein rotamase A (VF1047) (CDS_0041)
CDS 0040 | CDS 0042

i

|MGVR?UVi67330002-9595700029OI3300_029595 |Ga0245140_100377|4686-48242 23117:33259(+)

CDS_0041
CDS_0040 | CDS_0042

?

MG\/—GENOME-O2833-68 23114:32901(+)

CDS_0039
[ cps_oo40

%

IMGVR_UVIG_3300023850_000023|3300029850\Ga0245287_100597 23128:32483(+)

CDS_0040
| cps.oo41

%

-
IMGVR_UViG_3300045988_014890|3300045988|Ga0495776_112797 22964:32252(+)

CDS_0041
CDS 0040 CDS 0042

i

|MGVR?UVinSSOOO4g988708063O|3300045988\Ga04957767092844 22975:34386(+)

CDS_0041
CDS_0040]CDS_0042

i

|MGVR?UVin330004g9887056923|3300045988\Ga04957767172408 22957:34356(+)

DNA methyltransferase (CDS_0044)
42
39  4041] 43 45

|MGVR?UVinS3OOO4-5988711594O|3300045988\Ga04957767116572 22959:37875(+)

DNA methyltransferase (CDS_0042)
39 40 41 43

MGV—GENOME-O3OOE75 22959:36623(+)

DNA methyltransferase (CDS_0043)
40 4142 44 45

| MG\/R_UVIG_330004E988_141598|3300045988\(330495776_1482 19 22857:36772(+)

DNA methyltransferase (CDS_0041)
CDS_0040 CDS_0042 CDS 0043
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FabG-like 3-oxoacyl-(acyl-carrier-protein) reductase (CDS_0042)
40 41 43 44

-
IMGVR_UViG_3300014949 000164|3300014949|Ga0134402_100152|57-46451 23114:36426(+)

Retron_VI_HTH (CDS_0043)
CDS_0040 CDS_0042
TCDS_OO41 \ Gp2.5-like ssDNA binding protein and ssDNA annealing protein (CDS_0048)

i

-
IMGVR_UViG_3300045988_012567|3300045988| Ga04-95776_132320 23115:34543(+)

antitoxin from a toxin-antitoxin system (CDS_0052)
CDS_0051CDS_0053

i

-
IMGVR_UViG_3300029791_000409|3300029791|Ga0243849_1000367|8201-60238 30540:41740(+)

CDS_0040
" cbs_oo41

i

MGV-GENOM E-0287754 22769:33468(+)

antitoxin from a toxin-antitoxin system (CDS_0052)
CDS 0051
| | cps_0053 cDS 0054

i

|MGVR?UVi6733000237947000458|3300029794\Ga02438 54_1000158|50597-102638 30540:41744(+)

CDS_0032
[ cDs.0033 CDS_0034

4 10260856 17314:28321(+)
40 4142 43 44
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-
IMGVR_UViG_3300045988_133589|3300045988|Ga0495776_172471 22705:35088(+)

CDS_0041
CDS_0042
CDS_0040 | | CDS_0043

i

IMGVR_UViG_330004g988_140296|3300045988\GaO495776_054011 22964:34739(+)

CDS_0041
CDS_0040 T CDS_0042 CDS_0043

i

-
IMGVR_UViG_3300045988_143119|3300045988|Ga0495776_093312 22705:34666(+)

CDS_0039
| cDs_0040 CDS 0041

i

MGV—GENOME-0288S-28 22967:33988(+)

CDS_0040
CDS_0034 T cDs_0041 cDS.0042

i

IMGVR_UViG_3300045988_146956|3300045988|Ga0495776_020670 23106:33941(+)

CDS_0041
CDS_0040 | CDS_0042

i

| MGVR_UViG_330004E988_093377 |3300045988|Ga0495776_092704 23114:34311(+)

CDS_0040
| cDs_0041 CDS 0042

i

-
MGV-GENOME-0289737 23105:33963(+)

CDS_ 0041
| cps_0042 cbs 0043

i

-
IMGVR_UViG_3300045988_098748|3300045988|Ga0495776_139369 22799:33591(+)

CDS_0039 CDS_0040

i

MG\/-GENOME—02927-56 22976:34647(+)

CDS_0041
CDS_0033 CDS_0040CDS_0042

i

-
IMGVR_UViG_3300045988_005409|3300045988|Ga0495776_055804 22709:33034(+)

42
39 40 41] 43 44 45

MGV-GENOME-0301295 23106:36748(+)

42
40 4143 44 45 46

MGV—GENOME-03018-39 23114:36891(+)

CDS_0039
CDS_0035 T cDs.0040 CDS 0041

i

|MGVR?UVIG?330004E9887022681|3300045988\GaO4957767099589 22967:33988(+)
CDsS_0039 CDS_0041

T cDSs_0040 CDS_0042

i

MG\/-GENOME—02948-38 22967:35397(+)

CDS_0040
"] CDS_0041CDS 0042

i

-
MGV-GENOME-0289949 23114:33976(+)

CDS_0041
CDS_ 0040 | CDS_0042 CDS 0043

i

MGV-GENOM E-03022-17 23114:34309(+)

CDS_0040
CDS_0039
‘| | cps_0041 cDs 0042

i

-
IMGVR_UViG_3300045988_146134|3300045988|Ga0495776_092692 23127:34347(+)

CDS_0040 CDS_0041CDS_0042 CDS_0043

i

| MGVR?UVIGJSOOOZ;S 17_000207|3300029517|Ga0244792_100166]13235-58876 22967:35386(+)

CDS_0039
| CDS.0040 CDS 0041

Wig_399371 24142:33423(+)

CDS_0038
" cDs_0039 CDS 0040

-
IMGVR_UViG_3300008523_000103|3300008523|Ga0115231_1000442 21073:30282(+)

transcriptional re&llator (CDS_0042)
transposase (CDS_0045)

44
40 41 | 43] |46 47 48

IMGVR_UViG_33000 14-5717000 141I3300&14571 |Ga0134369_100060[17150-63377 22697:35973(+)

holin (CDS_0042)
41
39 40| 43 44

i%

MG\/—GENOME-OZ%O-SO 23124:35353(+)-

holin (CDS_0042)
40
39 41 43 44

i%

|MGVR?UVi6733000333367000074|3300(739336\ Ga0169848_00324 23124:35324(+)

Streptococcal lipoprotein rotamase A (VF1047) (CDS_0040)
integrase (CDS_0048)
45
39 41 42 43 44 [4647 49

Wvig 162538 22848:39078(+)

CDS_0040
| cDSs.0041

%

-
MGV-GENOME-0278394 23121:32228(+)

CDS_0040
| cps o041

%

-
uvig 64882 23121:32228(+)

CDS_0041
€Ds_004o0

%

uvig_534248 23019:31878(+)

CDS 0041
CDS_0040

%

MG\/—GENOME-O2769-01 23019:31878(+)

CDS_0040
T CDS_0041 DNA polymerase (CDS_0046)

?

MG\/-GENOME—0279S-59 23115:34469(+)

45
40 41 42 43 44 T46 4748 49 50 51 52

-
IMGVR_UViG_3300014572_000160|3300014572|Ga0134457_1000072|30036-83476 23114:43472(+)

Gao_Her_DUF__HerA_DUF (CDS_0047)
PD-T7-2_PD-T7-2_A (CDS_0046)
endolysin (CDS_0043)
41 holin (CDS_0044)
3940 | 42 45

38 48

- |
IMGVR_UViG_3300029739_000084|3300029739|Ga0245187_100582 22931:42088(+)

Gao_Her_DUF__HerA _DUF (CDS_0046)
PD-T7-2_PD-T7-2_A (CDS_0045)
43
40 41 42 T 44 integrase (CDS_0047)

uvig 182682 22931:40-201(+)

43
amidase (CDS_0031) 3839 40 4147

I -
MGV-GENOME-0283721 21976:33261(+)
3839 40

i

— -
MGV-GENOME-0283592 21969:33240(+)

CDS 0041~ CDS_0043
] cDs.0042 | CDS.0044

MG\/—GENO-M E-0286573 24013:33794(+)

CDS_0042
] cDs.0043  CDS.0044

i

I MGVR_UVE_3SOOOO7802_OOOOO1|33000O7802\ Ga0105667_100470 24099:33826(+)
37 38 39 40 41 42

— -
uvig 433161 23531:37761(+)

tetrahydrofolate dehydrogenase and cyclohydrolase (CDS_0039)
CDS_0041 CDS_0043
CDS_ 0038 | cps_0042 | cbs 0044

i%

|MGVR?UVE?SSOOO459887088753|33OOO45988\Ga04957767099934 23602:33805(+)

CDS_0041
CDS_0040
| | cps 0042

i

-
uvig 73575 23298:33653(+)

CDS_0042
| cps.0043

i

|MGVR?UVE?33000459887121946|3300045988\Ga04957767132791 24155:34270(+)

CDS_0041
CDS 0040
| | cDs.0042CDs 0043

-
MGV-GENOME-0288614 23298:33675(+)

CDS_0041
CDS_0040
[ | cDs.0042

i

-
IMGVR_UViG_3300045988_120374|3300045988|Ga0495776_099590 23298:33653(+)

CDS.0041 CDS_0043
| cbs_0042 | cbs 0044

i

MGV-GENO-M E-0289383 23602:33805(+)

Streptococcal lipoprotein rotamase A (VF1047) (CDS_0042)
CDS_0041 | CDS_0043

i

|MGVR?UVE?S?:OOOZ97827000387|3_300029782 |Ga0245253_100704/5034-50490 23851:35203(+)

CDS_0043
CDS_0042
| | cDs_0044

i

MGV-GENO-M E-0286458 24089:33235(+)

CDS_0042
] cDS_0043 CDS_0044

i

| MGVR?UVI?3733000459887035553|3300045988\GaO4957767100009 23906:33880(+)

CDS_0038
| cDS_0039CDS_0040

i

\MGVR_UVIG_3300545988_031523|3300045988\630495776_056035 21976:33160(+)

CDS_0042
CDS_0041] CDS 0043

i

| MGVR_UVE_3300045988_040421|3300045988\Ga0495776_135709 23451:32516(+)

CDS_0042
| cps 0043

?

-
IMGVR_UViG_3300045988_013573|3300045988|Ga0495776_112641 23664:32185(+)

CDS_0041
| cbs_o0042

?

IMGVR_UVIG_3300045988_011326|3300045988|Ga0495776_071208 23445:31972(+)
41 42 43 44 45

IMGVR_UVE_SSOOOZ9437_000438|3300029437\Ga0242826_1000476|17967*65012 23864:36473(+)
41 42 43 44 45

Wig 428991 23864:37617(+)
41 42 43 44 45

-
IMGVR_UViG_3300029790_000394|3300029790|Ga0242825_1000670|364-48505 23864:37569(+)

CDS_0041CDS_0042CDS_0043

|MGVR?UV%733000459887013599|3300045988\6304957767139854 23606:33510(+)

CDS_0041
" cDs.0042

i

IMGVR_UV%_3300045988_126706|3300045988\630495776_100041 23861:33900(+)

CDS_0040
CDS_OO32T CDS_0041 CDS_0042

i

-
IMGVR_UViG_3300045988_006212|3300045988|Ga0495776_099812 23601:33768(+)
41 42 43 44 45

Han72018,E-RR1398219,NODE,53,Iength,485907cov732.203709 23852:38291(+)

CDS_0041
| cDs_0042 CDS_0043

i

MGV*GENO-M E-0299474 23852:35901(+)

CDS_0041
] cDs_0042 cDS 0043

i

-
MGV-GENOME-0287416 23442:33441(+)

CDS_0041
| cps 0042

i

|MGVR?UVE733OOO459887035557|3300045988 |Ga0495776_056193 23442:33233(+)

CDS_0041
| cps 0042 cDS 0043

i

|MGVR,UVEB,SSOOO‘&S988,149080|3300045988\630495776,179845 23852:35901(+)
CDS_0035 CDS_0041 CDS_0042 CDS_0043

i

-
IMGVR_UViG_3300023540_000067|3300023540|Ga0257050_100290 23859:34993(+)

CDS_0040
| cDs 0041

i

| MGVR?UVi673-3000293927000286|3300029392 |Ga0243989_1000428|1-42639 22868:32341(+)

Streptococcal lipoprotein rotamase A (VF1047) (CDS_0042)
RegX3 (VF0858) (CDS_0046)
41 43 44 45 47 48 49
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- — —
IMGVR_UViG_3300029782_000192|3300029782|Ga0245253_100704 23851:40238(+)

42
33 37 40 41] 43 44

i

|MGVR?UViC:33OOO459887019948|3300045988\Ga04957767132396 22706:34018(+)

CDS_0041
CDS_0040 |  CDS_0042 CDS_0043

?

\MGVR?UVIG-73SOOO45988,159416|3300045988\GaO4957767132916 22426:34288(+)

43
42[44 45 46 47

i

| MGVR_UVI-G_3300029714_OOO197|3300029714\ Ga0245242 1000787 23514:33771(+)

DNA methyltransferase (CDS_0056)
DNA invertase (CDS_0051)
Streptococcal lipoprotein rotamase A (VF1047) (CDS_0042) 49 54
41 43 44 45 46 47 4850 5253] 55 integrase (CDS_0057)

0
—]
4‘

uvig719é7-24 24244:47542(+)

DNA methyltransferase (CDS_0045)
42
4143 44 46

| MGVR_UT/iG_3300029772_000254|3300029772\62\0245 166_100105|249-47387 24244:36884(+)

CDS_0028 CDS_0034 CDS_0035CDS_0036

I
uvig_368041 21456:31498(+)
CDS_0036

i

MGV-GENOME-0267189 21602:29769(+)
CDS_0036 CDS_0037

I
MGV-GENOME-0278214 21603:31585(+)

HNH endonuclease (CDS_0037)
CDS_0036 CDS_0038

j%

—
MGV-GENOME-0287045 21187:33316(+)

CDS_0036CDS_0037

I
MGV-GENOME-0263120 21336:28752(+)
3637 38 39 40

IMGVR_UViG_3300045988_158813|3300045988|Ga0495776_139443 21594:33343(+)
35 36 37 38 39

IMGVR _UViG_3300045988_120209|3300045988|Ga0495776_139701 21193:33470(+)
36 37 3839 40 41

i

IMGVR_UViG_3300008640_000011|3300008640/Ga0111422_100403 21602:33518(+)

CDS_0037
| cbs_oo3s

i

|MGVR?UVIG?3300045988700-4446|3300045988\GaO4957767113687 21984:30498(+)
CDS_0037

i

—— -
MGV-GENOME-0271134 21717:30221(+)

CDS_0039
CDS_0038

%

— -
MGV-GENOME-0268371 22029:30257(+)

CDS_0040
CDS0038 | CDS.0041

%

I -
MGV-GENOME-0289572 21837:33381(+)
CDS_0035 tetrahydrofolate dehydrogenase and cyclohydrolase (CDS_0036)

E

IMGVR_UViG_33000 102;87000125|3300010278\Ga0 129311_1000383 18130:29658(+)

tetrahydrofolate dehydrogenase and cyclohydrolase (CDS_0038)
CDS_0037
CDS_0036 | | CDS_0042

%

IMGVR_UViG_3300045988_140327|3300045988|Ga0495776_139973 21603:33028(+)

amidas&(CDS_0032)
CDS 0031  CDS_0037
CDS 0029 " [CDS_0038CDS 0039
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transcriptional re&ilator (CDS_0040)
transposase (CDS_0043)

36 37 38 39

42
41 |44 45 46

;#

IMGVR_UViG_3300014537_000051|3300014537|Ga0 1?439771002 18 21185:36399(+)

CDS_0038
~CDS_0039
| CDs_0040 CDS_0042
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(+)
CDS_0041

%

MGV-GEI\TOM E-0282302 24006:34724(+)

CDS_0039
CDS_0031 CDS_0038
| cDs_0032 | €DS_.0040 CDS_0043

f

MGV-GENOM E-O28320-3 21799:32860(+)

CDS 0038
CDS_.0033  CDS_0037 | CDS_0039CDS 0040

i

MGV-GENOME-0335506 24566:35166(+)
33 34 3940 4142 43 44

i

MGV-GE!\TOM E-0304218 24521:36419(+)
cas7b_I-B_I-C_2 (CDS_0040)

cas5_|-C_11(CDS_0042) methyltransferase (CDS_0049) 54 integrase (CDS_0058)
39 cas8c_l-C_4 (CDS_0041) 43 44 45 46 47 48 50 51 52 53 T@ 56 57 59
rEUON E-@GEEEmE-CTTT  EE @I ¢@ b CE@-bEmD
uvig 187963 23479:52293(+)
holin (CDS_0041) 45 50

39 40 42 43 44 [4647 48 4951 52
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(+)

tetrahydrofolate dehydrogenase and cyclohydrolase (CDS_0039)
40 44 46
T41 42 43 45

zﬂ

— -
MGV-GENOME-0282858 21451:33156(+)

CDS_0040
CDS.0038 | CDS_0041 CDS 0042

\-MGVR7UVIGJSOOO459887139698|3300045988\GaO4957767139430 25317:33013(+)

CDS_0036
CDS 0035  CDS 0040
CDS_0033 CDS_ 0038 | CDS_0041

%

MGV-GENOME»O-286936 22832:32460(+)

55 57 59 61
54]56[58[60] 62 63

IMGVR_UViG_3300045988_025451|3300045988|Ga0495776_164122 35447:43798(+)

RNA polymerase sigma factor (CDS_0003)
1 2 4 5

IMGVR_UViG_3300045988_042236|3300045988|Ga0495776_130607 1:7293(+)
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