unknown function (CDS_0233) internal virion protein (CDS_0245)

unknown function (CDS_0234) HEase_00004 homing (CDS_0241) Acb1 anti-CBASS (APIS016) (CDS_0246)
unknown function CDS_0237 CDS_0242  CDS_0244
| | CDS_0235 CDS_0236 CDS_0238CDS_0239  CDS_0240 CDS_0243 | tail fiber chaperone (CDS_0247)

OR352952.1:138,310-145,927 (+)
HEase_00004 homing (CDS_0237)

CDS_0232 CDS_0235 CDS_0236 terminase (CDS_0242)
LK K K KO T—C - KO ¢ 10

PP925840.1: 137,350-145,655 (+)
HEase_00004 homing (CDS_0243)

CDS_0241  CDS_0242 CDS_0245
L { < KKK T—CRRRRE (-CK }CKCHlEC K

0Z034682.1: 137,609-146,057 (+)
HEase_00004 homing (CDS_0237)

CDS_0235 CDS_0236 CDS_0238 Ipl anti-RM (APIS090) (CDS_0243)
S < K —CRHERE (I Ol ¢ I

NC_054922.1: 135,040-143,528 (+)
HEase_00004 homing (CDS_0239)

CDS_0238 CDS_0240
LS < KO —(RRRRE - i e 1T
NC_028780.1: 137,946-145,665 (+)

CDS_0236 CDS_0237
S < K KRR K Ca-C 1T

MZ436830.1: 137,453-144,597 (+)
HEase_00004 homing (CDS_0242)

CDS_0240 CDS_0241 CDS_0243
K K —CRHRRIE - KT
MZ501050.1: 138,192-146,795 (+)
CDS_0237 CDS_0238 CDS_0239
S K S T O e S (44 S O (| O O

0Z034686.1:137,740-145,796 (+)
HEase_00004 homing (CDS_0235)

CDS_0233 CDS_0234 CDS_0236
K KO —C KRR K- 3K K i
Kj { K ORI N S S
NC_054923.1: 137,149-145,418 (+)
CDS_0230 CDS_0231 HEase_00004 homing (CDS_0232)
K KO —C RHRRRRIE R CHEC [
LR990704.1: 137,123-144,885 (+)
CDS_0236 CDS_0237 HEase_00004 homing (CDS_0238)
K KO —CRHRIRKC R K
Kj { K NN - S NN
NC_054932.1: 137,223-145,374 (+)
CDS_0234 CDS_0235 CDS_0236
Kj { K NN NS NN
MZ501046.1: 136,669-144,750 (+)
CDS_0235 CDS_0236 HEase_00004 homing (CDS_0237)
Kj { K I S [ "
ON506924.1:137,437-145,353 (+)
CDS_0234 CDS_0236 HEase_00004 homing (CDS_0237)

CEE K K

OL956808.1: 137,181-144,655 (+)

HEase_00004 homing (CDS_0235)

233 234 236 237
K KE—C
0Y720014.1: 137,786-146,954 (+)
internal virion protein (CDS_0248)
CDS_0241 CDS_0242 Ipl anti-RM (AP@%) (CDS_0247)
(G G K K KO TR (O -C

MZ234018.1: 137,714-145,633 (+)
HNH endonuclease (CDS_0244)

CDS_0242 CDS_0243 CDS_0245

G Y Gy G G O SO 4 (1 OB ¥ S o G @y
NC_054933.1:138,322-146,444 (+)

CDS_0238 CDS_0239
Kj { K I A N D
MZ726795.1:137,644-144,944 (+)

CDS_0234  CDS_0235 CDS_0236
NC_042077.1:136,426-144,285 (+)

CDS_0231 CDS_0232 CDS_0233

@3 - e e e

Kj { K N —— LI

NC_054934.1:135,822-143,569 (+)
HEase_00005 homing (CDS_0241)

CDS_0240 ) CDS_0242
< K KT K- O KCHlEC K

MZ501098.1: 140,629-148,605 (+)
CDS_0236 CDS_0237 CDS_0238

SR G X S O e R o G

NN L
0K148441.1: 139,322-147,358 (+)
CDS_0232 CDS_0233 CDS_0234
O G Y
OP978391.1:138,488-146,320 (+)
CDS_0234 CDS_0235 CDS_0236 HNH endonuclease (CDS_0237)
g@—C ¢ e -aenae - ana
MZ501089.1: 137,803-146,401 (+)
CDS_0233 CDS_0234  CDS_0235 HNH endonuclease (CDS_0236)
e G GO S 4 (i o o o

0Q992558.1: 136,352-144,737 (+)
CDS_0236 CDS_0241 CDS_0242  CDS_0243

S < O <

OL741432.1:138,464-146,297 (+)

CDS_0241 CDS_0242

S < < E—C

MZ234038.1: 138,968-146,434 (+)

HNH endonuclease (CDS_0237)

233 234 235 236 238
< K O+ ——C KE-KKEKKRK pUl GG, N

0Q067376.1:137,789-146,682 (+)
HNH endonuclease (CDS_0212)

208 209 210 211
G G| K O —C KOKKEKERK Ul NS, N

PP500713.1: 122,360-130,751 (+)
HNH endonuclease (CDS_0246)

241 242 243 244 245
SR G K O - —C R KK pU NS, G

MT828552.1:139,095-147,943 (+)

R G X

CDS_0238 CDS_0239 CDS_0240

NN L
NC_055724.1:137,794-145,627 (+)
CDS_0231
CDS_0230 CDS_0232 CDS_0233
S G ) OO —C—C KRR Kl K (T

OP557970.1: 135,370-143,725 (+)
HEase_00005 homing (CDS_0241)
CDS_0238 CDS_0239  CDS_0240

S U N SO o G e U o GO e S (O (O N iy O

I —— — —
PQ553088.1: 140,148-147,666 (+)

HEase_00005 homing (CDS_0014)
CDS_0016  CDS_0015

S G < K K

PQ799574.1:5,332-12,953 (-)

CDS_0237 CDS_0238  CDS_0239

S < KK

NN NN
PQ438391.1:136,638-144,715 (+)
CDS_0234 CDS_0235 CDS_0236
K
0OK272484.1:137,150-144,852 (+)
CDS_0236 CDS_0237 CDS_0238
] K
Kj { K T ] I
MW?749001.1: 137,731-145,587 (+)
CDS_0241 HEase_00005 homing (CDS_0242)
S R G GO O 0y S (U (O S O S
PP418987.1:140,133-147,558 (+)
CDS_0237 HEase_00005 homing (CDS_0238)
(S GO SRR O . S Gy SOSSRRS ((( (W S Sy W S
OP072608.1: 139,468-146,675 (+)
CDS_0244 CDS_0246 HEase_00005 homing (CDS_0247)
| SO GOy SO G S SO o (SO ({ (SRS, Sy S S

OR352950.1: 139,451-147,102 (+)
HEase_00005 homing (CDS_0247)
CDS_0245 CDS_0246

S G < < K

NC_054921.1:139,194-147,213 (+)

HEase_00005 homing (CDS_0243)

CDS 0241 CDS_0242 CDs_0244
G G| K O 00 K- (O T
OL362041.1. 139,467-147.816 (1

CDS_0238 CDS_0239 HEase_00005 homing (CDS_0240)
| S O O O g O S g SOy USG5y S S

NC_055723.1:137,897-145,713 (+)

S <

MT515754.1:138,259-145,544 (+)

CDS_0236 CDS_0237

HEase_00005 homing (CDS_0242)

S G K K K- KT

L& [T || ] L
MK327944.1:139,831-146,415 (+)
CDS_0238 HEase_00005 homing (CDS_0239)
S G ) S e (S (O SN o

PP400790.1: 141,308-148,575 (+)

R G K

NC_024125.2:138,891-146,371 (+)

CDS_0246 HEase_00005 homing (CDS_0247)

HEase_00005 homing (CDS_0237)

R G K K KE—HE KK - T

= ———— —
MH550421.1: 138,668-145,550 (+)
240 241 242 243 244
{ { |
K:{ { K K H : N EmE T —_— . E—
0Q721909.1:137,616-146,962 (+)
CDS_0234 CDS_0235 CDS_0236 CDS_0237
K ——C ROKRRRRRRK - K
K:{ { K K H : EE EEEEEEEEE — —y
0OV877085.1: 137,105-146,002 (+)
CDS_0237 CDS_0238 CDS_0239
< < |
K:{ { K K : EE EEEEEEEEE . S E—
0Q599309.1:137,895-146,079 (+)
CDS_0237 CDS_0238
S G K K KC—C R O - C (O
OR539221.1: 136,871-144,544 (+)
CDS_0235 CDS_0236 CDS_0237
< < |
K:{ { K K ‘ - —— . E—
OR539220.1: 137,325-145,548 (+)
CDS_0238
CDS_0237 T CDS_0239 HEase_00004 homing (CDS_0240)
K:{ { K K I . S EE—

OR525702.1:137,182-145,459 (+)

S <

CDS_0237 CDS_0238

C T 1 1 ] L N
MH355584.1: 138,142-145,778 (+)
CDS_0242
S G| K K ORI Il ¢ 1T

MT515756.1:139,314-146,277 (+)
CDS_0240 CDS_0241

S G N K KHE—CT—C KR - -

- — —
MN895435.1:139,215-146,611 (+)

CDS_0243
CDS_0242 T CDS_0244  CDS_0245

LS < K K@@ KR -

NN L
MK327945.1: 138,745-146,933 (+)
CDS_0236 CDS_0237 CDS_0238 CDS_0239 CDS_0242 CDS_0247
S < FO—C T R | @~ 10ic

OR125554.1:137,351-146,311 (+)
HEase_00004 homing (CDS_0167)
HNH endonuclease (CDS_0169)

164 165 166 168
S G K K K T —C KRR KK pUl NG O O —

PV029540.1: 90,341-100,595 (+)
HNH endonuclease (CDS_0247)
CDS_0245 CDS_0246

S G H O e S (0 (T COM o O O (O

[ T ] . E—
NC_019399.1:137,886-145,077 (+)

HNH endonuclease (CDS_0235)
HEase_00005 homing (CDS_0233)

CDS_0234
e JC (O e - CC ¢

PV654517.1: 137,328-144,561 (+)
HNH endonuclease (CDS_0249)
243 244 245 246 247 248

O G S G G G S G ({1 (G (| (I GE G E) e e

mE Eme [ ]
NC_054926.1:138,483-147,326 (+)

HEase_00005 homing (CDS_0243)
CDS_0244 HNH endonuclease (CDS_0245)

3 ( < < KEO—AC  HIEIEREKK pUl NG N

EEEEe——— [T ] — —
NC_054937.1:140,903-148,666 (+)

CDS_0229 CDS_0234 CDS_0236  CDS_0237
S S G { K RO —< KRR O C
0Z034683.1: 137,753-145,191 (+)
CDS_0234
CDS_0233

. — — —
NC_054901.1:138,169-145,815 (+)

CDS_0240 CDS_0241

SR K G ¢ < < O —C K-

NN N
MZ501066.1:139,811-147,820 (+)
CDS_0238
S O G K KO KRR K ¢
OR958571.1: 137,553-144,791 (+)
CDS_0239 internal head protein (CDS_0246)
SR G G K KO - -
PP418986.1: 139,419-146,469 (+)
CDS_0236
MG781191.1: 138,352-145,406 (+)
CDS_0239 CDS_0240
K-
0Z035785.1: 139,438-146,575 (+)
CDS_0238 HNH endonuclease (CDS_0239)

NC_054927.1:138,568-146,152 (+)
CDS_0238 CDS_0239 HEase_00005 homing (CDS_0240)

R G X S e N o G ey (N (ORI Y ST

L | | | | J NN
0Z035760.1: 137,074-144,866 (+)

HEase_00005 homing (CDS_0237)

CDS_0230 CDS_0236 CDS_0238
| KA KRR

0Z7035784.1:139,849-147,788 (+)
unknown function (CDS_0229) CDS_0234 CDS_0235 CDS_0236

K G G| K HCH T

]
OK274152.1:136,197-144,519 (+)
membrane protein (CDS_0224) CDS 0229  CDS.0230 CDS 0231

a—d] { K O e SR

L] ] I — L B
MT968995.1: 135,463-143,939 (+)
CDS_0233
" [CDs_0234 CDS_0237 CDS_0238  CDS_0239
] <
< Kj < K NN NN
NC_054945.1: 137,686-145,630 (+)
CDS_0231 CDS 0232  CDS_0233
O e SR o
Kj { K NN I NS

OP172787.1:138,150-145,656 (+)
HEase_00005 homing (CDS_0245)

CDS_0240 CDS_0241 CDS_0244 CDS_0246
S S G { C CK K - O <

PQ871103.1:140,412-148,881 (+)
unknown function (CDS_0229) CDS_0234 CDS_0235 CDS_0236

C < K KKE—E <

NN NN
OP197928.1: 136,781-145,563 (+)
CDS_0235 HEase_00005 homing (CDS_0237)
PV295200.1: 139,913-147,085 (+)
CDS_0195

PV654520.1: 113,073-120,197 (+)

HEase_00005 homing (CDS_0241)

CDS_0240 CDS_0242
K KA K FO—HC . KR @ e

NC_031011.1: 138,620-146,909 (+)
HEase_00005 homing (CDS_0235)
HNH endonuclease (CDS_0236)

CDS_0234 CDS_0238
LR597660.1: 135,938-144,130 (+)
CDS_0237 HNH endonuclease (CDS_0240)
S O S O S SO O | S (€ QN U 5y Wy S

MK327928.1:139,159-146,628 (+)
internal virion prgtein (CDS_0248)
Ipl anti-RM (APIS090) (CDS_0247)

internal virion proteirWZDS_0246) CDS_0252 DNA end protector (CDS_0253)

MZ234052.1: 142,376-150,098 (+)
Acb1 anti-CBASS (APIS016) (CDS_0248)
internal virion protein (CDS_0246)

internal head protein (CDS_0247) head closure (CDS_0253)
KK — KRR CHEl-C K K = ]

MZ234030.1: 141,680-149,801 (+)
internal virion protein (CDS_0246)
internal head protein (CDS_0247)

K K — KRR - K K B

. —
0OK076929.1:139,477-147,874 (+)

internal virion protein (CDS_0242)
Ipl anti-RM (APIS090) (CDS_0243)

K —C KRR -CIEICHE-E-C (K < I~

- —
OR062944.1:139,231-147,681 (+)

internal virion protein (CDS_0242)
Ipl anti-RM (APIS090) (CDS_0243)

MK962755.1: 140,377-148,629 (+)
internal head protein (CDS_0245)
internal virion protein (CDS_0244) homing endonuclease (CDS_0250)

PP925831.1: 140,025-148,894 (+)
internal virion protein (CDS_0237)
internal head protein (CDS_0238)

K n

0OL631480.1: 135,680-143,903 (+)
internal virion protein (CDS_0248)
internal head protein (CDS_0249)

K K< —=< KKK - K X

EE - (—
PP925844.1: 139,456-148,575 (+)

internal virion protein (CDS_0242)
internal head protein (CDS_0243)

< —C KRR CHE-C < (K N I~ |

- —— - —
MZ956761.1:140,372-147,729 (+)

internal virion protein (CDS_0240)

Q& [ | [ ] N K H
PP400785.1: 140,414-148,450 (+)
HEase_00004 homing (CDS_0236) internal virion protein (CDS_0241)
CDS_0237 CDS_0242
MZ501106.1: 138,208-146,780 (+)
nudix hydrolase (CDS_0229)
CDS_0228 internal virion protein (CDS_0234)
S O O (T, O K - |

0Z034684.1: 134749*14?,-304 (+)
internal virion protein (CDS_0248)
unknown function (CDS_0247) internal head protein (CDS_0249)

¢ —< RHRRKR-CICICE-C ¢ 10K I

EE EEEEEEEE. . E——
MNO022785.1: 139,670-148,338 (+)

internal virion protein (CDS_0245)

CDS_0240 CDS_0244 | internal head protein (CDS_0246)
& K K —RRKKKKI-CIC I ¢ 10K K H

0Z035729.1: 140,582-149,765 (+)
internal virion protein (CDS_0249)

internal head protein (CDS_0250)
CDS_0245 unknown function (CDS_0248)
1 KKE—C ORI RER-CIE - - (K X B

PP328843.1: 139,650-148,620 (+)
internal virion protein (CDS_0244)

CDS_0239 CDS_0243 | internal head protein (CDS_0245)
& K KL KKKKK-CIKE Il Fe (K K <

PV295201.1: 141,973-150,413 (+)
internal virion protein (CDS_0245)

CDS_0243
CDS_0241 CDS_0244 internal head protein (CDS_0246)
< K KKE—C ] KRR K (K K H
W PN NN

0Q174502.1: 139,300- 148,649 (+)
internal virion protein (CDS_0246)
CDS_0245 internal head protein (CDS_0247)

O S GRS S S0 0 G s 0 G S

[ ]
0Q446694.1:142,192-150,708 (+)

internal virion protein (CDS_0244)
unknown function (CDS_0243) internal head protein (CDS_0245)
]
= C_KRHCRRIKRRRR-C_ KK a-C K (K K !
o 1 T T ] AN NN
0OV876900.1: 139,485-148,025 (+)
} 4000 nt {
DNA, RNA and nucleotide metabolism connector head and packaging moron, auxiliary metabolic gene and host takeover other tail unknown function defence (PADLOC)
N I

anti-defence (dbAPIS) tRNA
N I




