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HYP1071 LHYP1079

HYP1067, | YP1078,

YP1074| | HYP1083|

HYP1069, | HYP1077, | | HYP1086, | HYP1098 tracrRNA
HYP1064, |lexA HYP1066 CﬂSﬁ J J J J nvﬁiiz J J ” nyﬁ(ig‘? l cas4 casl-1 cas9 gene
4 2 i o4 &
Legionella_pneumophila_str._Paris10164
cas9 gene HYP1116
pomA HYP1106 manA dna) HYP1110; rsbV tracrRNA glpG uvrB, HYP1114 trmL
u‘) J MM L‘L 40 10400
Leptospira_noguchii_serovar_Panama_st10125
jtracrRNA HYP1125
HYP1119, HYP1122 HYP1124
cas2 casl HYP1120, HYP1121 HYP1123 HYP1126 HYP1127 HYP1128 hemE, HYP1130
2,000 000 00 0
JJ J m P i
Limnohabitans_planktonicus_Il-D510091
HYP1134,
casl tracrRNA HYP1137
csn2 cas9 gene rpsl rpIM, truA ecfT ecfA2 ecfAl
Listeria_innocua_Clip1126210090
tracrRNA HYP1144
cas9 gene, zupT, macA, bepC
MW M uo
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Lunatimonas_lonarensis

Lutibacter_profundi

Lyngbya_aestuarii_BL_J

Mariniphaga_anaerophilal0086

Marinovum_algicola_DG_89810148

Methylosinus_trichosporium_OB3b10174

Methylovulum_miyakonense_HT1210140

Micromonospora_rosaria

Mucilaginibacter_paludis_DSM_1860310100

Mycoplasma_canis_PG_14

14 Al 14 Al N

HYP1147,
1'°°°d
I

tracrRNA

cas9 gene HYP1149, pbpE args
i 3 H HM 1oqee
I

HYP1152 ndhl

tracrRNA HYP1158
nuoH, gltA SiXA HYP1157,
* °°J
I

tracrRNA
cas9 gene prfC HYP1161 |HYP1162 uhpB uvrY
5,dR0 7,000 10,000
[ 4 % i m .
HYP1165 tracrRNA HYP1170
CRISPR casl, cas9 gene, HYP1168 HYP1169 HYP1171 HYP1172
L i J 6’°|°°A L 9&4 10,00
tracrRNA
CRISPR cas2, casl cas9 gene HYP1176 HYP1177, HYP1178, HYP1179 HYP1180
1,000 0 00 10,000
- i [ 4 L M A Q i
HYP1184

HYI

P1192
HYP1191, HYP1193 HYP1194 IrpC HYP1196
L”P" "

tracrRNA HYP1188

tracrRNA

tracrRNA HYP1199 HYP1201

cas9 gene HYP1198 HYP1200 HYP1202 HYP1203 novN;
,4R0 “ u

|cas9 gene cas9 gene-1
HYP1206, ppa HYP1210 cas9 gene-1
HYP1205 ppa cas9 gene HYP1212 HYP1215
J° LL i L )

casl

000

cas2 HYP1221, ybiT
CRISPR rsmE ybiT;  ybiT, yb] ybiT
L d 9,
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Mycoplasma_cynos_C142

Mycoplasma_gallisepticum_str._F10090

Mycoplasma_mobile_163K

Mycoplasma_ovipneumoniae_SC018140

Mycoplasma_synoviae_53

Myroides_odoratus_DSM_280110091

Myroides_phaeus

Necropsobacter_massiliensis10078

HYP1230

HYP1231
HYP1229

b

000 2,00,
I

cas9 gene-1

HYP1232

cas9 gene

HYP1235
4.L

cas2 |HYP1240

casl HYP1239 CRISPR

uﬂ

trxB;  trxB, Igt
J J l‘d

jtracrRNA
HYP1247 cas9 gene-1 HYP1251 cas2 HYP1256
HYP1246 cas9 gene HYP1250 casl casl HYP1255 CRISPR trmH;
1,000 2, 0 0 ,000 0 00
. L u L i L. oy 0 |
HYP1269
\HYP1260 HYP1262 HYP1264 tracrRNA HYP1268 HYP1270 jcasl
mglA HYP1259 HYP1261 thyA, thyA, cas9 gene HYP1267 HYP1271 casl cas2
2,000 3, 4, 5,080 00 0 00
HYP1276
CRISPR HYP1275 casl casl HYP1280
;” 2'°°‘d J“" e L i e
[ [ [ [ [
jtracrRNA HYP1289
\HYP1285 HYP1290 HYP1292,
secyY, cas9 gene HYP1284 casl casl cas2 CRISPR casl HYP1293, HYP1294
A“’.‘” e e b p d e d Jﬁ‘”
tracrRNA
cas9 gene HYP1296 HYP1299
0 6,000

10,000
|

t
cas9 gene
W' 3

racrRNA

HYP1301 pbuE
ﬂ H‘”

hypA  |hypB
MH".“

CRISPR cas2,

Cmp

casl

dapD

tracrRNA
cas9 gene, L HYP1308
480 J

dctP

dctQ

00 10,000
|

HYP1316
HYP1312
HYP1313
HYP1314

HYP1315
| [ cas2



Neisseria_arctica

Neisseria_bacilliformis_ATCC_BAA-120010125

Neisseria_meningitidis_Z249110140

Neisseria_wadsworthii_971510157

Nitratifractor_salsuginis_DSM_1651110129

Nocardia_higoensis_NBRC_10013310154

Nonomuraea_maritima

Oenococcus_kitaharae_DSM_1733010079

casl cas9 gene; tracrRNA ftsy HYP1321 mnmE, gnd
% M “M J
CRISPR tracrRNA HYP1331,
cas2 casl cas9 gene HYP1327 HYP1328 HYP1329 HYP1330 HYP1332
J 5.dgo u M M” J’“
HYP1333
HYP1334
HYP1335
\HYP1336 HYP1342, HYP1344
ICRISPR HYP1341 HYP1345,
casl cas9 gene; tracrRNA dnak,

LLL

cas2,

HYP1343 HYP1346
0 L d

HYP1347
HYP1348
HYP1349
| cas?, HYP1353
CﬁIShPR casl, cas9 gene; jtracrRNA HYP1354 mepC piiC budC,
L N Lh M" ° o
tracrRNA
thik, cas2
HYP1360 HYP1361 fetB secE2; |CRISPR HYP1366 HYP1367 cas9 gene,
2 5,080 6,000 10,000
L Ld 2 | .
HYP1370 tracrRNA
HYP1369 bbsG yybR HYP1373 HYP1374 HYP1377 ybiT
M 5‘°AG &g J A
tracrRNA
HYP1381 | HYP1386
iYPBSZ HYP1383, HYP1384 HYPISSSbHYPBS? ilvD
o0 "L J 0 L 8400
cas2 tracrRNA
CRISPR csn2, casl, cas9 gene HYP1393,
2 “0°% ' °m J
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udurninNA niriLd>v0 upA
HYP1394 cas9 gene tdk HYP1397 HYP1400 trpA
|4 L e
Olsenella_uli_DSM_7084

\HYP1403 tracrRNA
HYP1402 cwlK HYP1407 cas9 gene casl cas2
1,0 4,00 5,080 10,000
.L M i [ i
Paraliobacillus_ryukyuensis10112
tracrRNA  |HYP1414 HYP1416
CRISPR casz, casl, cas9 gene HYP1417 HYP1418 drrA
L &J [ g S0 e °
Parvibaculum_lavamentivorans_DS-110125
HYP1420
HYP1421 jtracrRNA
| HYP1422 HYP1426
CthISPR cas2| casl, cas9 gene arfA; arsC; HYP1429 bepE
M s dgo J Q
Pasteurella_multocida_subsp._multocid10106
HYP1432,
CRISPR HYP1431,

HYP1437

casz, casly [HYP1435 tracrRNA cas9 gene-2,
4 %Sk
I

tracrRNA
cas9 gene HYP1439 HYP1440, arsB HYP1442
W' 3 m H“’P"ﬂ“ roqee

tracrRNA
cas9 gene clpB cbpA

Pediococcus_damnosus

Pedobacter_cryoconitis

Peptoniphilus_obesi_ph110110

HYP1453 HYP1456,

tracrRNA HYP1455
HYP1448 HYP1449 HYP1450 HYP1451 (HYP1452 HYP1454 fapR spoVD,
LZ'M°L L & &.qee

tracrRNA

hadl HYP1464 cas9 gene casl cas2 CRISPR
ML i 0

HYP1474,

Persephonella_marina_EX-H110150

Phascolarctobacterium_succinatutens_Y10093
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S

tracrRNA HYP1475,
fieF HYP1469 HYP1470 higA higB HYP1473 cas9 gene HYP1477 |HYP1478 gevP
1,o|00 J 00 s,oloo 0

jtracrRNA
bamA HYP1481 HYP1482 HYP1483 HYP1484 HYP1485 HYP1486 HYP1487

Phormidium_ambiguum_IAM_M-7110118

9,000, 00
|

3,000
|

Phycisphaera_mikurensis_NBRC_10266610165
tracrRNA HYP1496

cas2 casl, HYP1492, HYP1493, HYP1494 HYP1495, HYP1497 HYP1498
,0R0 G,OIOO h Su 9,0|00 J
tracrRNA HYP1503 higA-2
casl cas9 gen HYP1501 HYP1502 HYP1504 higB-2 HYP1507
u b |

Planctomicrobium_piriforme10096

1, 0 000 1

Planococcus_antarcticus_DSM_1450510100

tracrRNA
casz, casl, cas9 gene nfrA2 HYP1512 HYP1513 bprV,
) 3 JM‘”
Porphyromonas_catoniae_ATCC_5127010116
tracrRNA
cas9 gene valS,
w p G M e
Prevotella_fusca_JCM_1772410092
tracrRNA HYP1519 HYP1522,
cas9 gene-1, HYP1518 HYP1520 HYP1521
0 7,000 s,ooL 9,000
[ [ [
Prevotella_oulorum_JCM_149669148
jtracrRNA
cas2 casl, cas9 gene,
Prevotella_stercorea_DSM_182065203
HYP1530
cas2 casl cas9 gene; tracrRNA HYP1529 HYP1531 sigB dnaG
1,o|oo s, 0 Ioo
Propionimicrobium_lymphophilum10090
jtracrRNA"
hypothetical protein
hypothetical protein hypothetical protein
Glutamine amidotransferace class It heta-aalactnsidace (FC 2 2 1 23\ | 1Cas9 thvnathetical nratein
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Proteiniphilum_saccharofermentans

cas9 gene \HYPO4
tracrRNA mhpA HYP06 dnak
& M mie m
Pseudoramibacter_alactolyticus10102
tracrRNA
HYP13
HYPO8 HYP09 HYP10, HYP11 HYP12 HYP14 alkA HYP16 HYP17
Lz K > " u M"’.“ >
Rhodobacter_vinaykumariil0149
tracrRNA HYP22
CRISPR cas2 casl cas9 gene HYP21, HYP23
,dgo s,oloo 10,?00
Rhodopseudomonas_palustris_BisB1810161
HYP28§

tracrRNA
cas9 gene CRISPR cas2| casl casl HYP29, HYP30 HYP31, HYP32, HYP33
w 3“ d““ H p o H Hi Mﬂ“’"
|

HYP40
cas9 gene HYP35 HYP36
M h L"“
|

Rhodospirillum_rubrum_ATCC_1117010144

HYP43,
HYP38 HYP39 HYP41 HYP42
u’ J L 9’“& 1

Rhodovibrio_salinarum_DSM_915410072

HYP44,
CRISPR HYP45 HYP46 HYP47 EachNA HYP50 HYP51 HYP52 HYP53
L L @ Bt " R 4 J
I I
Rhodovulum_sp._PH10
CRISPR tracrRNA HYP62,
cas2 casl cas9 gene HYP57 HYP58, |HYP59 HYP60 HYP61 HYP63
ng 3 L M’L “°°°4 J°
Rhodovulum_sulfidophilum10086
HYP66
HYP64 cas9 gene| |tracrRNA cadA HYP638, HYP69 menG
Riemerella_columbipharyngis10091
HYP72
HYP73
HYP71
| cas2, tracrRNA HYP78 HYP83
.CRISPR | casl cas9 aene HYP77 \ftsZ rnb: fablh HYP82
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Rodentibacter_pneumotropicus10096

Roseburia_intestinalis_L1-8210092

Roseiflexus_castenholzii_DSM_1394110141

Roseivirga_spongicola

Ruminococcus_lactaris_ATCC_2917610104

Salsuginibacillus_kocurii_DSM_1808710155

Scardovia_inopinata_JCM_1253710072

Scytonema_hofmanni_UTEX_234910167

Scytonema_tolypothrichoides10090

Sedimenticola_thiotaurinil0095

L M 4 M M
HYP84 HYP86 tracrRNA
HYP85 smc HYP88 cas9 gene casl
M‘ S,Kw
HYP94 |HYP96 tracrRNA HYP104
HYP92 HYP93 HYP95 HYP97 HYP9§ HYP99 yvhJ HYP101 HYP102 HYP103 HYP105
0! 2,0 0, S,w 8,0 10,000
L b I
tracrRNA
cas9 gene yehT, yehU, HYP109 HYP110
p ﬂl’ﬂ ﬂ M 1o
HYP114, HYP116
cas9 gene; tracrRNA ord bmrR, HYP115 tYP117 HYP118,
“® M 0 q°
HYP120 tracrRNA
HYP119 ylmB ssuB ribX thiy cas9 gene casl cas2 CRISPR
".°°Q° “_' 3 L (‘W
jtracrRNA
HYP128 HYP129 dagK; serS HYP132 cas9 gene casl cas2
L h M @ 3 1000
HYP139
arcB arnT; tracrRNA HYP138§, HYP140 HYP141,
S'MSL d M g0 1000

HYP142

HYP144 HYP146 tracrRNA
HYP143 L cas9 gene, CRISPR
M p° 3

yxIF HYP148

CRISPR casz| casl

cas9 gene
0

HYP149
HYP150
m 100p0
tracrRNA
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Sharpea_azabuensis_DSM_1893410112

Shimia_marina

Skermanella_aerolata_KACC_1160410150

Solimonas_aquatica

Solobacterium_moorei_F020410112

Sphaerochaeta_globosa_str._Buddy10069

Sphingomonas_changbaiensis10087

Sphingomonas_paucimobilis10094

Sphingomonas_sanxanigenens10087

HYP169,

tracrRNA HYP161 HYP166; HYP168
casl cas9 gene HYP160 HYP162, HYP163 thpR, HYP165 HYP167,
1M 3 J7d &0 J°d J I

CRISPR
casz, casl, cas9 gene; tracrRNA
L J M L0480

HYP173,
sufD, sufC,

10,000
|

CRISPR
L cas2,

jtracrRNA HYP184

HYP187
HYP180 HYP181 HYP182 HYP183, HYP185 HYP186 ybaQ; higB, HYP190
SM A” J"’Pd QJ M

C reeeeessii—

HYP191,

higB

<

HYP195,
tracrRNA HYP198 HYP200
HYP196 HYP197, HYP199 HYP201 HYP202 HYP203
K °L M g
[
tracrRNA HYP209 yxdL,
casl cas9 gene HYP206;, yesS; HYP208 yxdM,

0 7,000 8, ,000
| |

tracrRNA

HYP212 trpB CRISPR cas2 casl cas9 gene
L L‘i" % e 000

\HYP220 HYP223

cas?,
CRISPR casl, cas9 gene| |tracrRNA  HYP221 HYP222 rnk HYP225 HYP226 HYP227
L &A ' °b m 7qoe L“LM 10090

HYP228 HYP231 tracrRNA HYP236
CRISPR HYP229 HYP230 HYP232 HYP233 HYP234 |HYP235 HYP237 HYP238, HYP239
“ Mm MS' °H°.°° bwm w”“ W°

tracrRNA HYP245 HYP247 HYP249
cas2; HYP241 HYP242 |HYP243 HYP244 HYP246 HYP248 HYP250
J M L W% 740 J“ﬁ’" ° u.“

HYP253
HYP254 HYP257 HYP260: icas2
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Sphingomonas_soli_ NBRC_10080110097

Spiroplasma_apis_B31

Spiroplasma_helicoides

Spiroplasma_litorale

Staphylococcus_aureus_M040810080

Staphylococcus_lugdunensis_M2359010082

Staphylococcus_lutrae

Staphylococcus_massiliensis10083

Staphylococcus_pseudintermedius10097

o

o

HYP251, purQ HYP255 HYP256 tracrRNA HYP25 8§, HYP259, casl CRISPR
P SL JM m
bglA
cas9 gene; HYP269
CRISPR HYP263, HYP264 cas9 gene, cas9 gene-1, tracrRNA| bglH, bglA murP treB, HYP275
5,080 8,000 0,000
J d [ d . i
HYP278 cas9 gene tracrRNA cas2
HYP276 HYP277 cas9 gene-1 cas9 gene cas9 gene casl HYP285 CRISPR
1,000 RO 0
. L m ﬂb M“‘
HYP286 HYP288 cas9 gene tracrRNA
lacC cas9 gene-1 cas9 gene |cas9 gene HYP293 casl CRISPR
0 ,4R0 10,000
M L ﬂL L L”} i
HYP300
HYP301 HYP303 |cas9 gene
HYP298 HYP299 HYP302 HYP304 HYP305 tracrRNA casl cas2
u u u J SL 1oope
jtracrRNA
spoVK ybjl ygcS CRISPR  |cas9 gene casl cas2
“‘)_WH “ "d& Mﬂb 10000
tracrRNA
yccS gabR; pdxS pdxT CRISPR cas9 gene casl cas2
3 4 M L M e L 1o
HYP327 |cas9 gene
dehH2 allC HYP325 |HYP326 tracrRNA cas9 gene casl cas2
Lo L%M LL SL

10,000
|

casl cas9 gene; jtracrRNA lacG

lacE; lacF lacD lacB

IHYP339

IuidA

HYP341I
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|cas9 gene
tracrRNA

cas9 gene
|
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Staphylococcus_simulans10083

Stenoxybacter_acetivorans_DSM_1902110152

Steroidobacter_denitrificans10159

Streptococcus_agalactiae_2603V/R10102

Streptococcus_dysgalactiae_subsp10087

Streptococcus_equinus

Streptococcus_gordonii_str._Challis10085

Streptococcus_henryi_DSM_1900510070

Streptococcus_intermedius_B19610081

HYP348 tracrRNA
mobA moeA slt HYP351 cas9 gene casl cas2
5,080 10,000
¥ :
tracrRNA
HYP358 HYP361,
HYP355 HYP356 pntAA pntB HYP360 HYP362, |bepA pyrF HYP365,
A u ”“ 4 J"’ e 4 [
HYP367 HYP371
cas9 gene tracrRNA HYP372 glmMm,
s,w 0,
HYP375
cas9 gene tracrRNA yutF, HYP377 hemN HYP379 glmM,
5,080 7,000 ,000
¥ :
HYP382 tracrRNA cas2
n cas9 gene- cas
HYP381 dk 9 1 1 HYP387 CRISPR
1,0 ,dRol 00 0
L .L Pl T oesdEiis)
HYP391 tracrRNA cas2
crcB  jcreB rplS cas9 gene-1 casl HYP395 CRISPR ItaS2
L u POl Toeskia) o)
tracrRNA cas2 HYP403
addA cas9 gene-1 casl HYP401 CRISPR HYP402 HYP404
e Y — " b‘?"
cas2
gabR cas9 gene-1 HYP409 CRISPR
h° — T oo
HYP412
tracrRNA
casll cas9 gene yknYl HYP4 14| yutFl HYP416|
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Streptococcus_macacae_NCTC_1155810088

cas2
uvrB mutX cas9 gene-1 HYP422
000
Streptococcus_marimammalium7535
HYP425
tracrRNA
casl, cas9 gene, nfrl, HYP427, HYP428 yesS,
1 ,dg0 9,0|00 10,0|oo
Streptococcus_mutans_UA159-FR10102
HYP432
tracrRNA
casl, cas9 gene, nfrl, HYP434, HYP435 yesS
1 ,dg0 9,o|oo 1o.o|oo
Streptococcus_mutans_UA15910102
tracrRNA

cas9 gene YP438 HYP439, HYP440 HYP441 ~ mutT2 HYP443,
w 0 M M HOHO

cas9 gene, tracrRNA HYP445 yutF HYP447 hemN; yvdT
M L e ° v’
I I

cas9 gene trHaf‘RNA
w 5,080

Streptococcus_ovis_DSM_1682910100

Streptococcus_pantholopis10090

Streptococcus_plurextorum_DSM_228105283

HYP452
cas9 gene tracrRNA yutF, HYP454 hemN HYP456 glmM
i A
Streptococcus_pseudoporcinus_LQ10089
HYP459
cas9 gene tracrRNA yutF HYP461, hemN glmMm,
5,080 7,000 9,000 000
[ 4 i i J i
Streptococcus_pyogenes_M1_47610087
HYP466 HYP468,
cas9 gene tracrRNA yutF, HYP469 hemN glmM,
5,080 7, 9,000 000
i . d |
Streptococcus_pyogenes_M1_GAS10087
itracrRNA
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cas9 gene HYP474 nfrl macB
w, 0 ﬂ 7“ W

HYP478,
tracrRNA HYP482,

cas9 gene rplS; crcB creB, sufB HYP484, nrnA
i 4 oq00 ”’.ﬂ Jm‘—w
tracrRNA cas2
HYP486 HYP487 cas9 gene-1 casl HYP491 CRISPR
J u M”&u“ w

cas9 gene-2, lgachNA serB, ezrA gyrB gph
w 5,080 d GM wd

HYP492 tracrRNA cas2
HYP493 cas9 gene-1 casl HYP497 CRISPR HYP498, HYP499,
u M °Q°°
I

tracrRNA
cas9 gene
W' 3

HYP509 tracrRNA HYP516
HYP508 HYP510 HYP511 HYP512 HYP513 HYP514 HYP515
°“ d L
| |
HYP520; HYP521 HYP522 HYP523 HYP524 HYP525 KachNA
A ML“’” “ L
|

HYP528 tracrRNA

HYP526 HYP527 HYP529 HYP530 HYP531, HYP532 HYP533 HYP534, HYP535
d/) g0 MJASA L u 3"’.°°%°’?°°

Streptococcus_ratti_FA-110088

Streptococcus_sanguinis_SK4910097

3

Streptococcus_thermophilus_JIM_823210071

Streptococcus_thermophilus_LMD-910088

Streptococcus_thermophilus_LMD10071

Streptococcus_varani

HYP519

Streptomyces_catenulae

Streptomyces_scopuliridis_RB725574

Streptomyces_yeochonensis_CN73210154

tracrRNA
HYP536 cas9 gene dinB luxQ
W' 3 W"?"

|mazk

|CRISPR ca52| casl, cas9 gene| |trachNA mazF nepl| |rcIR HYP547| |HYP548 yiaJ|

Sunxiuginia_elliptica
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Thalassospira_alkalitolerans10093

Thermobifida_halotolerans10148

Tistrella_mobilis_KA081020-06510160

Traorella_massiliensis

Treponema_denticola_ATCC_3540510109

Treponema_lecithinolyticum_ATCC_7003310070

Treponema_maltophilum_ATCC_5193910070

Treponema_putidum

Turicimonas_muris

Ureibacillus_thermosphaericus_str._Th10071

o T ————— Yy ii— i — (i i

ettA glbO HYP552 tracrRNA HYP553,
b H’.“ M H"

HYP554 HYP555 HYP556
M° H".“ ﬂ

HYP559
CRISPR HYP557 HYP5538, HYP560 tracrRNA HYP561 HYP562 HYP563
L M 200 M 3 nGe 1o
I I I
HYP570,
tracrRNA HYP571,
casl, cas9 gene, HYP566, HYP567 HYP568, HYP569 HYP572
1,0 0 6, 8,000 ,000
| J w . .
tracrRNA
cas9 gene recQ HYP575, HYP576
2 M M *qee 10qe0
casz, casl, cas9 gene; |tracrRNA HYP580
MWL? Q0 10000
cas2 tracrRNA
CRISPR cas] cas9 gene aroH |glgA sufC sufB
5,dR0 8,00 10,000
L Mw [ 4 Lm i |
tracrRNA
cas9 gene, recQ HYP590 HYP591
w 9,0|00 10,0|00
HYP594, tracrRNA
HYP592 HYP593, yciB HYP596 cas9 gene
00 ,000 ,dRO 10,000
A i m°$ |
tracrRNA cas2
rsmF cas9 gene casl HYP605 CRISPR
h m‘w O 10090
HYP613|

|trachNA
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Urinacoccus_massiliensis10083

Vagococcus_fluvialis_bH8198798

Vagococcus_teuberi

Veillonella_atypica_ACS-134-V-Col7a8035

Veillonella_magna_DSM_1985710080

Verminephrobacter_eiseniae_EF01-210149

Virgibacillus_dakarensis10085

Weeksella_virosa_DSM_1692210105

Weissella_halotolerans_DSM_20190

Williamwhitmania_taraxacil0097

feoA,

HYP609
casl, cas9 gene, HYP608 feoB; HYP612 corC
Hw °H WWH 9"’.°H°

cas] cas9 gene truA yhhX
_lw 3 d’f’H‘“’

tracrRNA

8,000
|

casl cas9 gene
1M 3

tracrRNA

HYP622, HYP624
tkt, lexA ysdC

10.0:)0
tracrRNA
cas9 gene, dcuD, yxeP,
,0R0 0
w “ H’.
tracrRNA HYP633
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