cytidyltransferase (CDS_0009)
4 13
5 14
1 23[6 78 |1011 12|]15 16

MGV-GENOME-0373905 1:10218(+)

cytidyltransferase (CDS_0008)
4567910

EODM-E-E-AH-U

MGV-GENOME-0371141 1:9411(+)

cytidyltransferase (CDS_0009)
5
4]6 78 |1011

OO HEK-E—AH

MGV-GENOME-0371273 1:10284(+)
cytidyltransferase (CDS_0008)

5
4]67 | 910

EODMED-G-EHN

IMGVR_UViG_3300045988_158329|3300045988|Ga0495776_174810 1:9008(+)
cytidyltransferase (CDS_0008)

5
4J67 | 910

EODMNE-E—aHN

IMGVR_UViG_3300045988_158817|3300045988|Ga0495776_163714 1:9355(+)

cytidyltransferase (CDS_0009)
5
4] 6 78 |1011

EOONE~E0-G—aHN

IMGVR_UViG_3300045988_160854|3300045988|Ga0495776_174814 1:11114(+)

cytidyltransferase (CDS_0009)
5
4] 6 78| 10

COOMEHE—a

IMGVR UVIG_3300045988_161405|3300045988|Ga0495776 181802 1:11232(+)
45 678910

EODN—@0-aH

MGV-GENOME-0371584 1:10154(+)

cytidyltra nsferise (CDS_0010)
transposase (CDS_0006)
45[7 89 [1112

DM@

MGV-GENOME-0371320 1:10723(+)

cytidyltransferase (CDS_0007)
456[89

EODIHEI-G-AU

IMGVR_UViG_3300045988_157098|3300045988|Ga0495776_156879 1:9313(+)

cytidyltransferase (CDS_0009)
5 11
416 78 |10 12

OO HERH—AK

IMGVR_UViG_3300045988_158766|3300045988|Ga0495776_151030 1:10286(+)

anti—CRISPR—fCas (AcrlB) (CDS_0006)
cytidyltransferase (CDS_0011)
5 9
4]| 78 J101213

|MGVR?UViG?33OOO298447000317|3300029844\Ga024527671000119\458-111899 1:11401(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0012)
5 10
41|78 9 111314

EOOIAE--EA-G-AH-U

-_—
uvig 554777 1:12207(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
?ytidyltransferase (CDS_0012)
5 10
4|78 9[11[1314

EOIHEEN-—a

|MGVR?UVi6733000297437000298|3300029743\ Ga0245246_100061]56959-168645 1:12124(+)

anti-CRISPRi:aS (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0010)
5
4]|78 9 [1112

EOOIAEEH-E—aHN

IMGVR_UViG?’GOOO 14947 000148|3300014947|Ga0169813_100042[49790-160697 1:11046(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0013)
5 11
4|78 9 10121415

EONHED HEH-E—AH

|MGVR?UViGTSSOOO29725,OOO155|3300029725\Ga02452087100171\18681»132496 1:13724(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5 cytidyltransferase (CDS_0012)
4]178 9 1011[1314

— -
uvig 450875 1:14246(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyTtransferase (CDS_0011)
5
4] | 78910 1213

EOOMIBAHER-E—EHN

|MG\/R_UViGTSSOOOG‘?GS1,000077|330003938 1/Ga0169840_00061 1:10809(+)

anti—CRISPR;CaS (AcriB) (CDS_0006)
cytidyltransferase (CDS_0011)
5 9
4] 178 [10]1213

-
IMGVR_UViG_3300029363_000194|3300029363|Ga0243878_100119(18725-131325 1:11054(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0011)
5 9
4]|78 J10| 12

IMG\/R_UViG?%SOOO 14543_000159(3300014543|Ga0169722_100068|439-111876 1:11400(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0013)
5 11
4]178 9 10 [12|1415

EEDNIHE-EEE@0-4—aHH

-
uvig 20384 1:14564(+)

phosphoheptose isomerase (CDS_0011)
anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0016)
5 14
4|78 9 10 | 12 1315|1718

-
IMGVR_UViG_3300029694_000153|3300029694|Ga0245247_100154 1:16848(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5
4]178 9

]
IMGVR_UViG_3300008461_000115|3300008461|Ga0115195_100003]|104435-214899 1:8609(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5
4]|78 9 1011

EDENAED—@-AH

IMGVR_UViGT%SOOOZ?582_000361|3300029582 |Ga0245118_100071|69026-180242 1:11155(+)

cytidyltransferase (CDS_0009)
456 78 [1011

MGV-GENOME-0374728 1:10745(+)

cytidyltransferase (CDS_0010)
456789 11

MGV-GENOME-0374344 1:11243(+)

cytidyltransferase (CDS_0012)
7 10
45689 11 1314

IMGVR_UViG_3300007222_000367|3300007222|Ga0104061_100008|125060-236520 1:11913(+)

cytidyltransferase (CDS_0011)
4567 8 9101213

EEHHEHEI-E—AHN

IMGVR_UViG_3300045988_162552|3300045988|Ga0495776_151227 1:12634(+)

metal-dependent hydrolase (CDS_0009)
cytidyﬁansferase (CDS_0012)
4567 8 |1011[1314

MGV-GENOME-0371312 1:13460(+)

cytidyltransferase (CDS_0014)
7 12
456[89 1011]13[1516

MGV-GENOME-0371884 1:14306(+)

10
4567 8 9] 11

MGV-GENOME-0372370 1:11027(+)
4567 8 9 cytidyltransferase (CDS_0010)

EOHDAE—E@E—AU

IMGVR _UViG_3300045988_163567|3300045988|Ga0495776_163723 1:11978(+)
45 6 7 cytidyltransferase (CDS_0008)

EODHHEAE—AH

IMGVR_UViG_3300045988_158923|3300045988|Ga0495776_174127 1:9641(+)

11
4567 8910 12

MGV-GENOME-0371690 1:11848(+)

cytidyltransferase (CDS_0011)
45678 9101213

IMGVR_UViG_3300045988_156731|3300045988|Ga0495776_102657 1:12338(+)

cytidyltransferase (CDS_0011)
4567 8 910 [1213

IMGVR_UViG_3300008551_000350|3300008551|Ga0111058_100053|3-114508 1:14034(+)

11
4567 8 910[ 12 13 14

EOHHEHD @06

MGV-GENOME-0371520 1:14642(+)

cytidyltransferase (CDS_0019)
anti-CRISPR-Cas (Acr|B) (CDS_0006) 1§
5 12 15 17
4]178 910117113 14[16]]| 20

— -_—
SRS048307_a1_ct3729 vs1 1:17342(+)

cytidyltransferase (CDS_0011)

1
456789 12

EODI-HEE—-AH

MGV-GENOME-0371172 1:10627(+)

cytidyltransferase (CDS_0011)
4567 8 910] 12 13

MGV-GENOME-0370899 1:12113(+)
cytidyltransferase (CDS_0012)

11
4567 8 910] | 13 14

EOOIHAEEE—HEHN

IMGVR_UViG_3300045988_157294|3300045988|Ga0495776_102553 1:12234(+)

cytidyltransferase (CDS_0012)
10
4567 8 9 [11| 1314

uvig_8319716 1:13035(+)

cytidyltransferase (CDS_0012)
10
4567 8 9[11| 13 14

EOMHEHHE—HEHN

IMGVR UViG_3300008744 000004|3300008744/Ga0114025 1000068 1:12163(+)
456 789 10 11

EDONID—«@d

MGV-GENOME-0371941 1:10300(+)

cytidyltransferase (CDS_0012)
7 10
45689 ]11 13 14

EOONIPDHEHD AN

IMGVR_UViG_3300045988_161777|3300045988|Ga0495776_150944 1:11997(+)

cytidyltransferase (CDS_0011)
10
456 78 9] | 1213

MGV-GENOME-0373698 1:11674(+)
cytidyltransferase (CDS_0012)

11
78 10] | 13 14

ENCOHIGEH—EAN

MGV-GENOME-0375084 1581:11294(+)
456 78

EOOND—HTHN

MGV-GENOME-0379312 1:9236(+)
456 78

OO

IMGVR_UViG_3300045988_155183|3300045988|Ga0495776_174794 1:7962(+)

CDS_0004
cbs_0006
CD$_0005CDS_0007

EOONED—4—aHK

IMGVR_UViG_3300045988_169222|3300045988|Ga0495776_156845 1:8676(+)

cytidyltransferase (CDS_0011)
7
456[89 10| 1213

EOMPHEGI—HI

IMGVR_UViG_3300045988_157453|3300045988|Ga0495776_150933 1:11101(+)

7
45689 10 1112

EODNIPDHE-T—HAK

MGV-GENOME-0371560 1:10728(+)

7cytidyltransferase (CDS_0012)
45689 10 11 1314

EODNICDHEHD-EO-HAKU

MGV-GENOME-0371366 1:12649(+)

7 cytidyltransferase (CDS_0011)
456[89 10 | 1213

EOOIDHEHD—O—HAK

—
uvig 202324 1:12936(+)

cytidyltransferase (CDS_0008)
4567 [ 910

EOOMDC—HAN

IMGVR_UViG_3300045988_162089|3300045988|Ga0495776_034724 1:9418(+)

phosphoheptose isomerase (CDS_0012)
cytidyltransferase (CDS_0019)
il 14
45689 10 11 |13][1516 17 18| 2021

EEDHIDHE-E@D-OHED-G-E—HEHN

IMGVR_UViG_3300029719_000001/3300029719|Ga0245179_1000251 1:18190(+)

cytidyltransferase (CDS_0009)
45 6 78 | 10

OO —D-G—-AK-U

IMGVR_UViG_3300045988_148529|3300045988|Ga0495776_186993 1:12657(+)

cytidyltransferase (CDS_0007)
34 56 | 8

ED—E-G—a

IMGVR_UViG_3300045988_159744|3300045988|Ga0495776_180884 1:10777(+)

cytidyltransferase (CDS_0010)
57 9] 111213

oM —HOK

MGV-GENOME-0376833 1:9490(+)

cytidyltransferase (CDS_0010)
5 9] 111213

CODM-IA—HAKX

IMGVR_UViG_3300045988_155840|3300045988|Ga0495776_174798 1:9774(+)

cytidyltransferase (CDS_0011)
6 10 [ 121314

OIS —HI

IMGVR_UViG_3300045988_159202|3300045988|Ga0495776_163680 1581:10418(+)

CDS_0011
CDS_0010
CDS_0009CDS_0012

EOOM—HH-G-AH-U

IMGVR_UViG_3300045988_160094|3300045988|Ga0495776_174812 1:10540(+)

12
10 13
6 9 | 11|[cytidyltransferase (CDS_0014)

IMGVR_UViG_3300045988_148856|3300045988|Ga0495776_174198 1:11275(+)

cytidyltransferase (CDS_0010)
89 11 12

DI EH—4aH

MGV-GENOME-0372917 1:10390(+)

CDS_0009
CDS_0008] CDS_0010

CODIKGEH—aU

MGV-GENOME-0370969 1:9438(+)

CDS_0008
CDS_0005 | cytidyltransferase (CDS_0009)
'€DS_0007

EOOKKIEH—AK

IMGVR_UViG_3300045988_164545|3300045988|Ga0495776_151177 1:9397(+)

cytidyltransferase (CDS_0010)
89 1112

CODIKIGEH—HOHN

IMGVR_UViG_3300045988_156109|3300045988|Ga0495776_180928 1:10013(+)

cytidyltransferase (CDS_0011)
10
89| 12

EODM-GEHE-E-aHN

IMGVR_UViG_3300045988_159380|3300045988|Ga0495776_163737 1:10327(+)

cytidyltransferase (CDS_0008)
67] 910 14

EOOKEEH—HOHK

IMGVR_UViG_3300029736_000306|3300029736|Ga0245186_100183[8221-119711 1:9710(+)

cytidyltransferase (CDS_0010)
8 9] 1112

EOOM-EH—HEHK

IMGVR_UViG_3300045988_166204|3300045988|Ga0495776_151192 1:10464(+)

cytidyltransferase (CDS_0007)
56 89

EEH—HAN

IMGVR_UViG_3300045988_158067|3300045988|Ga0495776_034620 1:9440(+)

cytidyltransferase (CDS_0012)
11
4 910[| 13 14

EOEMD-EHE—EHaHN

IMGVR_UViG_3300045988_156113|3300045988|Ga0495776_187060 1:11028(+)

cytidyltransferase (CDS_0010)
AbiD_AbiD (CDS_0004)
7.89| 11 12

DM KIOEHE—HAHN

—_—
MGV-GENOME-0373589 1:10585(+)

cytidyltransferase (CDS_0019)
16
5 10 14 |17
4] 67 89 [111213715| [18 2021

MGV-GENOME-0376304 1:16346(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
tRNA splicing ligase (CDS_0009)
5
4]178 10 11 16

—]
ivig_3335 1:11523(+)

AbiD_AbiD (CDS 0004) 9 11
56 7 81012 13 14

EE)EHE - HHE—HTHN

|MGVR?UViG?3OOO2974O?OOOOO2|330002974O\Ga02452367100096 1:14924(+)

AbiD_AbiD (CDS_0004)
8 10
56 7]9[11 12 13

D) E&HE-HHE—HTHN

L
MGV-GENOME-0374155 1:13564(+)

DNA binding protein (CDS_0007)
AbiD_AbiD (CDS_0004) 11
5 6 | 8 910[12 13 14

D) @HEHEHHE—HTHH

I L )
IMGVR _UViG_3300006257_000004|3300006257|Ga0099346_100077 1:15151(+)
AbiD_AbiD (CDS_0004) 10

I56 7 8911 12 13

EE)EHEHD—HE—HTHN

|MGVR?UViG?SOOO45988,160788|3300045988\Ga04957767102681 1:15151(+)

AbiD_AbiD (CDS_0004)
8 10
5 6 7]9]11 12 13

D) EHEHHE—HTH

|
IMGVR_UViG_3300045988 _162702|3300045988|Ga0495776_102519 1:13269(+)

AbiD_AbiD (CDS_0004)
][5 6 78910 1112

'I

Shkoporov_2018_SRR6128049_NODE 15 length 99294 cov_24.178347 1:12866(+)
AbiD_AbiD (CDS_0004) 10
56 7 8911 12 13

ED)EHEEHWE—HIX

|MGVR?U\/i679248484687000002|2924848468\2924848497|153543-269244 1:14371(+)

AbiD_AbiD (CDS_0004)
7
5 68910 11 12 13

Eﬁ

|MGVR?UViG?3OOOOB7127000220|3300008712\Ga01138737100064\25540»139611 1:13876(+)

AbiD_AbiD (CDS_0004) 10
56 78911 12 13

i

|MGVR7UViG?300029881,OOO 184/3300029881|Ga0245307_1000224 1:14142(+)

AbiD_AbiD (CDS_0004) 10
56 78911 12 13

f

_—
MGV-GENOME-0371634 1:14541(+)

AbiD_AbiD (CDS_0004)
8 10
5 6 7/9711 12 13

i%

|MG\/R_UViG__33OOO45988_1519O4|3300045988\6304957767181744 1:13543(+)

AbiD_AbiD (CDS_0004)
56 789 10 11

!%

IMGVR_UViG?SOOOZ9854_OOO132|3300029854\ Ga0245294 100063|346-112036 1:12280(+)

AbiD_AbiD (CDS_0004)
1T 56789 10 11

5

—_—
IMGVR_UViG_3300045988_159554|3300045988|Ga0495776_163667 1:12808(+)

AbiD_AbiD (CDS_0004)
5
|67 8 9 10

.

_—
MGV-GENOME-0374875 1:11092(+)

AbiD_AbiD (CDS_0004) 1012
56 78 9 1113 14 15

!%

|
IMGVR_UViG_3300029051_000236/3300029051|Ga0169669_100038|87075-203123 1:15592(+)

AbiD_AbiD (CDS_0004) 1113
56 78 9 10 12[14 15 16

|

—
MGV-GENOME-0374679 1:17785(+)

AbiD_AbiD (CDS_0004)
145
14% 56 789 10 11

:

| MGVR?UVinSC’EOO78537OOOOO1I3SOOOO7853\ Ga0114093.100161 110623:12867(+)

AbiD_AbiD (CDS_0004)
56789 10

i%

|MGVR?UViG?3OOOZ9721,OOO144|3300029721\Ga02452167100014\ 19523-132304 1:11887(+)

AbID_AbiD (CDS_0004)
5678 9

;%

|MGVR_UVi§3OOO45988,156759|33OOO45988\6304957767174169 1:10801(+)

6

4578 9 10 11

w

|

MGV-GENOME-0371243 1:10893(+)

6
45[78 9 10 11

E

MGV-GENOME-0371087 1:10550(+)
45678910 1112

i

MGV-GENOME-0374962 1:11422(+)
4567 8 9 10

I

MGV-GENOME-0376583 1:10172(+)

anti-CRISPR-Cas (AcrlB) (CDS_0006)
5 11
4] |7 8 910[12 13 14

:

]
IMGVR_UViG_3300029336_000292|3300029336|Ga0243752_100102[62085-176062 1:12621(+)

anti-CRISPR-Cas (AcrlB) (CDS_0006)
5 10
41178 911 12 13

Iﬂ

IMGVR_UVi65300029076_000042|3300029076\ Ga0169233.100009|36059-149282 1:12099(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5 10
4]|78 911 12 13

:

IMGVR_UViG?SSOOOZ‘?100_000191|3300029100\630169234,100006\24566—137895 1:12585(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5 1012
4] |78 911[13 14 15

Iﬂ

MG\/—GENOM-E-O372046 1:12251(+)

11
4567 8 910[1213 1415

I

IMGVR_UViG_3300045988_161032|3300045988|Ga0495776_163697 1:13506(+)

10
4567 8 91112 1314

!

IMGVR_UViG_3300007055_000074|3300007055|Ga0102702_100048]23921-136598 1:12612(+)

10
456 7 89[1112 1314

3

MGV-GENOME-0373315 1:13360(+)

phosphoheptose isomerase (CDS_0009)
AbiD__AbiD (CDS_0004) 10
56 7 8 |[1n 12 13

§:

—
ivig_3629 1:15120(+)

AbiD__AbiD (CDS_0004)
|5 6 7 8 phosphoheptose isomerase (CDS_0009)

L __1
ivig_1772 1:10974(+)

phosphoheptose isomerase (CDS_0009)
AbiD__AbiD (CDS_0004) 10 12 1T5 17
56 7 8 |]11]131416]18 19 20

|
IMGVR_UViG_3300039363_000021|3300039363|Ga0169243_.00048 1:18773(+)

AbiD_AbiD (CDS_0004)
56789 10 1112 1314

|

|MGVR?UViG?3OOO29101,000262|3300029101\Ga01692127100080\ 19177-134750 1:14923(+)

AbiD_AbiD (CDS_0004)
56 7 89

!%

| MGVR?UVin_3300029O387000001|33OOO2 9038|Ga0169645_100051 1:11292(+)

AbiD_AbiD (CDS_0004) 11 1820
56 7 8 9 10 [1213 14 1516 17 19[21 2223

—
uvig 363074 127060:27259(+)

11
4 56 789 ] anti-Thoeris (APIS052) (CDS_0012)

%

MGV*GENOME70372183-1:9008(+)

anti-Thoeris (i\PISOSZ) (CDS_0011)
cytidyltransferase (CDS_0015)
1

13
610 12 || 16

|MGVR?UViGESOOO4598871549SO|3300045988\6304957767188188 1581:11364(+)

cytidyltransferase (CDS_0012)
11
10] [1314

iﬂ

IMGVR_UViG_3300045988_162899|3300045988|Ga0495776_188321 1581:11158(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
cytidyltransferase (CDS_0013)
45|78 910 127 14

:

-
uvig 257375 1:12052(+)

anti-CRISPR-Cas (Acr|B) (CDS_0006)
45]78 9

%A

IMGVR_UViGT3300029752_000235|3300029752 |Ga0243766_100023|84895-197818 1:11466(+)

CDS 0006
CDS_0005
CDS_0004 [ | CDS_0007

%

MGV-GENOME-0378145 1:9731(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
Zorya_Typell__ZorE (CDS_0012)
Zorya_ ZorB (CDS_0011)
Zorya_ ZorA2 (CDS_0010)
15
1316
45|78 9 14 [17

] I
IMGVR_UViG_3300029238_000246|3300029238|Ga0168766_100015[85548-203764 1:16738(+)

Zorya_Typell__ZorE (CDS_0007)
Zorya_ZorB (CDS_0006)

11
10
45 89[ |12

IMGVR_UVIG_3300045988_159379|3300045988|Ga0495776_186991 1:12882(+)
8
45679 14

!

IMGVR_UViG 3300029878 000300|3300029878|Ga0245327 100141|22-113105 1:11673(+)
4567 8

!

IMGVR_UViG_3300045988_157580|3300045988|Ga0495776_102571 1:11814(+)

AbiD_AbiD (CDS_0004)
CDS_ 0005 CDS_0007
CDS_000

éw

—_—
MGV-GENOME-0372299 1:12085(+)

AbiD_AbiD (CDS_0004)
CD5_0005
| T cDs 0006

|

IMGVR_UViG-_3300045988_161435|3300045988\630495776_174679 1:10914(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
11 13
45178 9 10 12 18

:

IMGVR_UViGESOOOOé1377000275|3300006 137|Ga0080699_1000025|24442-139226 1:14031(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
45[78 910

IMGVR_UViGESOOOOé167_000265|3300006167\ Ga0080698.100018|66394-178365 1:11218(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
10

4

|12
45078 911

gH

|MGVR7UViGE3OOO4598871 58082(3300045988|Ga0495776_102522 1:12000(+)

metal-dependent hydrolase (CDS_0009)
anti-CRISPR-Cas (AcrIB) (CDS_0006)
5
4|78 ‘10 11 14 17

— -
uvig 181234 1:13028(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5
4178 9

!H

|MGVR_UViGE3000Z9609_OOO334I3300029609\ Ga0245148_100129|9343-122906 1:10439(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5
4178 9

!H

IMG\/R7UViG?’>3OOO295 16_000218/3300029516|Ga0244799_100006|76603-189877 1:11238(+)

anti-CRISPR-Cas (AcrlB) (CDS_0006)
5
4]178 910 11

;

-
uvig 293752 1:13984(+)

anti-CRISPR-Cas (Acr|B) (CDS_0006)
5
4|78 9 1415

!ﬂ

]
IMGVR_UViG_3300029733.000242|3300029733]Ga0245176_100058[19195-132596 1:10456(+)

10
45678 911 16

!

MGV-GENOME-0375360 1:12395(+)

anti-CRISPR-Cas (AcrIB) (CDS_0006)
5 10
4|78 9 12

IMGVR7UViGTS3OOOO73 12.000242|3300007312|Ga0104941_100002|211301-323597 1:9913(+)

7
45689 10 1112

é

MGV-GENOME-0371557 1:13771(+)
45678 9 13

%

MGV-GENOME-0373005 1:11098(+)
45678 9 15

!

MGV-GENOME-0371266 1:11154(+)
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