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B E. [8#]) £ XM H (Escherichia coli) MG1655-ArecA #= Escherichia coli DH10B ¥ #4 &
CRISPR/LshCas13a i #: F#H & %, @it e dE o6 F L H lacZ #2456 F 2 B polA, 25| 547 RNA %
Bapmb eyl g, [Fix] 2Rk g7 KA L H (Leptotrichia shahii) F 49 Casl3a & & %44 A& B
LshCasl3a, #1# T # § %) CRISPR/LshCasl3a #) RNA %4 A 448 X i 4z, #IX MG1655-ArecA
F= DH10B # At % 2+ %, i@ it Crisporo f 7%, X+ ¥2@ lacZ #= polA 49 CRISPR RNA (crRNA)A 71,

% A LshCas13a A Ax T #5250 ¥26) lacZ #= polA 49k RN &, Fil Itk R A9 EH 5
5| #7137 4F LshCasl3a R 469k I %, %44 PCR #= Sanger M| 5 #H KIK K LshCasl3a & ek
BB, B IGE T HE NS 7 (insertion sequence, IS)#’%/‘EE)’X% LshCas13a % % 49 LshCasl3a 4 B #9
HRHFE, BT BN ODgp Bt —F F KA AERKENL., [£ 3R] A1H LshCasl3a 24 3@
MG1655-ArecA #= DHI10B ¥ # lacZ #= polA, & I¥ew lacZ Bf, MG1655-ArecA i it LshCasl3a
AR EREAIS B R E 7 Xikik; ¥2é) polABT, MG1655-ArecA#f= DH10B i it & % % LshCasl3a
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Abstract: [Objective] The plasmid interference system of CRISPR/LshCasl3a was
constructed in Escherichia coli MG1655-ArecA and Escherichia coli DH10B to analyze the
escape phenomenon in RNA editing experiments by targeting the non-essential gene lacZ and
the essential gene polA. [Methods] An inducible CRISPR/LshCasl3a RNA editing system-
associated plasmid was designed with LshCasl3a from Leptotrichia shahii. MG1655-ArecA
and DH10B were selected as the research objects. The Crisporo algorithm was employed to
design the CRISPR RNA (crRNA) sequences targeting lacZ and polA, and the LshCasl3a
plasmid interference experiment was carried out to study the escape phenomena targeting
lacZ and polA. The escape phenomenon of the LshCas13a system was evaluated based on the
number and sequences of escaped colonies. PCR and Sanger sequencing were conducted to
explore the escape events of the LshCasl3a system. The escaped colonies carrying the
LshCas13a system disrupted by the insertion sequence (IS) were selected, and ODgo was
measured to evaluate the growth recovery of the strains. [Results] The LshCasl3a system
was used to target lacZ and polA in MG1655-ArecA and DH10B. MG1655-ArecA escaped
through point mutation of LshCasl3a and IS-mediated transposition when lacZ was targeted.
When polA was targeted, MG1655-ArecA and DH10B escaped by point mutation of
LshCasl3a, IS-mediated transposition, and mutation of the direct repeat (DR) sequence of
crRNA. The mutation of LshCasl3a promoted the recovery of strain growth. [Conclusion]
The LshCasl3a plasmid interference system successfully revealed the diversified escape
phenomena during the RNA editing of E. coli, including IS-mediated the transposition of
LshCasl3a, point mutation of LshCasl3a, and DR sequence mutation or recombination of
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crRNA. The results laid a foundation for optimization of the CRISPR/LshCas13a gene editing

system.

Keywords: Escherichia coli; CRISPR/LshCasl3a; plasmid interference system; escape

phenomenon; insertion sequence

CRISPR/Casl3a H Gt Jm T 2 2K VI
CRISPR/Cas & Wi PEf i R, (RIS AEY
Yo 52 A RAZ TR 5T (LN 75 A BORL) 12 28, I &R
GiAr T AR s RS T 3 B, B
N FRIRFTH. (1) FEENHr B, SN R
A BN T RGHT i EIBE X, #&45- 3] CRISPR
I ) (2) Feik By B A5 5 CRISPR 441,
e 1T A B S W m T U CRISPR. RNA
(ctRNA), #RJ5YH Casl3a H %L CRISPR
ERZEAZ AP 3) 7ETHH B, Casl3a
7E crRNA 515 FEBIATI#E HbR RNA, M
ISR RNA BEARSY . M5 R A=
6 W, Casl3a I orRNA FiMA = A4 B )
crRNA, 5 H454 7L CRISPR-crRNA il
BEW), 1€ orRNA 515 T, {15 Casl3a &
FEFE R ANE RNA f I FED

Casl3a 12 iﬂ%ﬂ%@ﬂf(recognition lobe,
REC) I 2 B M (nuclease lobe, NUC)ZH i A%
PHIRE254 , REC A A0 45 N 34 #438(N-terminal
domain, NTD)F! Helical-1 £5#43, NUC #¢-4u,
15 2 MESERY 75T crRNA RN B 25 EAZ AR )
F % A= W) K% AT B2 45 A (higher eukaryotes and
prokaryotes nucleotide-binding domain, HEPN)Zk
FI . HE 4 2  HEPN 2544 35 1) i #2245 # 5UA
1 4~ Helical-2 £5#438°, CRISPR/Cas13a R 4i1K
T oRNA, 1E—FSALRSG, @t PUA
RWSMNEAL IR FN 455 Cas13a 25 1R 4 5714 1)
MR EZRR . HFR RNA 5 crRNA 4545 )5
75 Cas13a R LML, JEI crRNA-# RNA
WEE4A BT, crRNA Ay B 4% 5 & (direct repeat,
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DR)/¥41 5 Cas13a B T HFHENEN, H
Fr RNA il Cas13a Z [A]AHEAEHXTF crRNA
1551 RNA VI E A DR s2hr |, B
PR RNA J2— G, @it 5 orRNA 5] R X
T B 445 i A B B il E — A R T HEPN
SERIR N Y 2 AMEARALAS, TEIRAY HEPN 4k %
N7 15, Y BAEE A2 M A% R (single-stranded  ribonucleic
acid, ssSRNA)ZL#

CRISPR/Casl13a RGEHIFHIESE AL AT LAY)
FRY) RNA, 8 HA f 2t RNA DRSSk U1
IiF S I AEE RNA, X — & B GT & XF I &A%
P A U 11 7 700 A ) A SR AR 7 2 T R R %R,
I+ ®AE CRISPR 2 Wiy i Buis & Kk el B
I, CRISPR/Cas13a R4t & UM & TK:
W e A, angn gt s eet U RE At
WA T A A g4, R TR
L RE RN R SR R AR E T 2R IR A
o ffi ] CRISPR/Cas13a £ R WA SR T
LMV A5 B A AR FERE o L4, CRISPR/Cas13a
S DRURSH I 5 A 8 W 98 i 1) 7 S0 A 000 R e g
HH AR G R PR EAS I, LA K a3 97 A IR
BRI, R T AN T .

LshCas13a £ [1)& T CRISPR/Cas13a K%,
FEFE 20 R RNA T3P R SCEE T . 5
HAth Cas13a FE[I#HIL, LshCasl3a &1 HAH
EAEESE L B SRz N AR
4k, LshCas13a 2 [ 7] LA = S00E 75 048 RNA (1
KA, AR BR AR L PR s, T
WFFE N R T — S50 K T H R 52 3 K )
REFNZR ALY, BLAokE, LshCasl3a [
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FHAESF HoAh Cas13a 25 (1 HA & RS0
HEPE AN 2 W RIS ety 7 i DT 2 G 5
RNA T4l BA dELny v & X 2R,
CRISPR/LshCas13a £ Go%F 8 g i 1 F2 38 % T
—E A AHED ) ZRGEN T B g
PR A7 AEE HER A A P LshCas13a RGLHE
il RNA 43 FB 5] R AEFESHE RNA 271087
VIR R AR, M T 40 35 DR 3R 8 A4 i A Gl 2
A B2 X At f Bl A A A AR T o 16380
Al RESs FECRAMIRIER , £ 2 5 R L B 2
MAE TS5, e T SR R AR o

A5 LA LshCas13a G0 WIS, £
KW #F 7 (Escherichia coli)d recA JeR 1Y a2
ARk MG1655-ArecA FI 85 41 6 ¢ recA ) DH10B
YEMMEFER0TE B, fE LshCasl3a ik T4 &
4, 8 0 ) K AT 1R AR A 55 B lacZ
7 2 A pol AWFSY LshCas13a 5 4 i 2 Ak ki
ML, BTERNIF L FAHER CRISPR/LshCasl3a
FH g E AR RS

1 MR5r%

1.1 ##
111 FERFIFLEE

R PR . WERRERECY . A LB . T,
SEAEE ., & F B KO, 2 U ZBR .
SRH I B T R . 5N
FE-B-D-BAC R . 5-TR-4-51-3-15| WE-B-D-2f
ST AR R Y W 1 ] 2 4 A 23R 4y
AR BRI AE BRI A R
H; RIBER. AR, A VEF&HER. KR
FIROUL 2 2R 3400 [ VG A 35 DR L 25 (T8 Ak
BHEABRA T Gibson BALIRFHI & A J5 T
e R BB A A PR | Bk MR R £
JoRL Hh 4 R A AR RS S I H - Omega

Engineering /A #]; DNA EHEF A £ E DNA
RE WG A R v METE AR PR R A IR
wl 5 TR R R0 RR R ME A% RN VIR A
ThermoFisher Scientific 2\ F] .

ENTE TSP 7R a7 N iR i T Rl N A
MBS AR A w5 AR AR FRAR I A R OC T 28
TEIT A A PR A vl s M5 (% H Eppendorf
O] BB T AR 56 A RO o e A R
CIRERASEE ik 2l SRE N SL P I E i bR <]
BRATW]; 4 COKFHNG B 5 WA F 4% I 46 T
B\ ] ; NanoDrop. PCR Y. B0l —30 °Cyk
6 . —80 °CykFa¥9Wg B ThermoFisher Scientific 2>
ml s OKBLIE B T8 2 AR R A A R A
Al HUKAUE A B REERIE A RA R B
LA B ILREAS A RA R B
WAL Z S0 H Bio-Rad A+l HHAEBESIKT
PR 0 B i —tE R s A BR A
Al R KRS B RS S A AR AR
FRAHE]

1.1.2 EBEFxRE

KIHFF B FRECR I LB AR 3 (/L)
JBEE UK 10.0, BRI 5.0, S468h 10.0,
M 5 mol/L MyE A BN IR pHER 7.2,
HAKEZEZE 1000 mL, 120 °CK A 15 min, 4 °C
A7

LB [ {35 57 BTG S0 LB WA RE 37 ¢
FIHETEI R, B35 250 mL LB AR F75E
M 3.75 g B, 120 °CKFE 15 min, i IAME A
M, AASEMAELA 20 mL, 4 °CIRAF, 2
WAL .

1.1.3 Bk, FRAFA514

ARG AR IR 1, B BoR L3% 2,
B 5 I W3 3 (B FH S 14034t b s R A Rt
Fe By A BR A /A )
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Fx1 KBHEERER

Table 1  Strains information of Escherichia coli
Strains Descriptions Sources
DH10B str. K-12 F~, lacZ Lab preservation

MG1655-ArecA MG1655 strain with recA disrupted [23]

ZYO01 MG1655-ArecA containing plasmid pLshCas13a-zy This study

Y02 DH10B containing plasmid pLshCas13a-zy This study

ZYO03 In MG1655-ArecA, IS1A is inserted into the LshCas13a system This study

Y04 In DH10B, IS10R is inserted into the LshCas13a system This study

®2 R REFEFRKIR

Table 2 Plasmids and their properties and sources

Plasmids Descriptions Sources

pC003-LshC2C2 locus into The template plasmid for amplifying the LshCasl13a gene [5]

pACYC184 for spacer cloning

pCasY-3-ASIM-kan Template plasmid used to amplify vectors [23]

pLshCasl13a-zy Plasmid associated with the LshCas13a interference system This study

pl5A-cm Ori (p15A), chl [23]

p15A-control The crRNA cassette without any spacer sequence cloned into plasmid p15SA-cm  This study

pl5A-cm-Lsh-1-crRNA::lacZ  The expression cassette targeting one region of the lacZ gene (200—400 bp) This study
was cloned into pl15A-cm plasmid

pl15A-cm-Lsh-1-crRNA::polA  The expression cassette targeting one region of the polA gene (400—600 bp) This study
was cloned into pl15A-cm plasmid

pl5A-cm-Lsh-2-crRNA::polA  The expression cassette targeting two regions of the polA gene (400—-600 bp This study
and 1 000—1 200 bp) was cloned into pl5A-cm plasmid

pl5A-cm-Lsh-2-crRNA::lacZ  The expression cassette targeting two regions of the lacZ gene (200—400 bp This study
and 600—800 bp) was cloned into p15A-cm plasmid

pBluescript SK(+) ColE, lacz, bla, orifl This study

1.2 #J# CRISPR/LshCasl3a Tt & FEHHx
1.2.1 PCR # 1% LshCasl3a £ E K E&
TEABF ST H LAFRE pC003-LshC2C2 (aliX
#k RAEPIRHECA BRA A B, 2 BORL&S A
SEHEMY LshCasl3a L [H, i 5 [#% LshCas-F/
LshCas-R #47 PCR 43 , 22 JIiZ [nli 4fifb J5 3R A5
PCR ¥4 7=y, ¥ 4.5 L By [EN =85 0.5 uL
pBluescript SK(+)ZRAAM 5 uL i B0 A R
RS, TE16 CHMF TR 2h f&, # S 4AH
R 10 pL (4 SN 7 3 b Ak 2 e A e N2 3
il E. coli DH10B ., HKIRCI: UE &, LIy 114 17 #k i

<l actamicro@im.ac.cn, & 010-64807516

FRIF, PR 750 1 A 0 B VR T SR A R
@] Sma T AL FCR, 25 ik i g vk &
A AR Y LshCasl3a JE[K H BL (B 1B).
1.2.2 PCR ¥y #EHMAKFE

PA pCasY-3-ASIM-kan JFURiAE AARiAR , i
S1¥%F 5500-F/5500-R #47 PCR 94, HX 50 uL
) PCR 7=14£ 130 V [ 5544 T HLIK 30 min, i [
Weslifh f5 A A AR kA i Be (B 1B).
1.2.3 Gibson E4H

¥ LshCasl3a Jt[H f Bt Fl#i ik 5 Br LUEE IR
Fe 101 AR TP T E A RV, 7E 50 °C
FI 4 RN 10 min, B 20 uL (58 7= #11k
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Table 3 PCR primers and their sequences

Primers Sequences (5'—3")

LshCas-F ACCCGGGATAACAATTTCACACCCTAGGCCGCAAAGAGGAGAAAGGATCTATGGGAAATTTATTT
GGAC (Smal)

LshCas-R ACCCGGGCTGCTAAAGGAAGCGGAACACGTAGAAAGCCAGTCCGCAGAATCTTATAACGTATCAT
TCG (Smal)

Lsh-sk-F TTCCCAGTCACGACGTTGT

Lsh-sk-R CTATCTCTATTTCTTCTTC

Lsh-SK-WF1 TAAGAATAATAGAAAATG

Lsh-SK-WF2  GGAAATTGTGATACAG

Lsh-SK-WF3 TACAAGGAACGCAAGA

Lsh-SK-WF4  GCAACATCAGTTTGGTT

Lsh-SK-WF5 AAATACATAATATGCTCTAAC

5500-F CGCTTCCTTTAGCAGCCCTTGCGCCCTGAGTGCTTG

5500-R TGCGGCCTAGGGTGTGAAATTGTTATCCGCTCACAATT

spe-Lsh-F GGCCTCGCGCGCAGATCAGT

spe-Lsh-R ATACAACTTCTTCTGTTTCC

tet-Lsh-F AAGAAATCCGTTTGCTGA

tet-Lsh-R GCAAGGCTATGTGCCATC

Lsh-IS-R CGGAACACGTAGAAAGCCAG

Lsh-IS-F GGCCGCAAAGAGGAGAAAGG

Lsh-1-R CCATAAAATTAGTCAAAATA

Lsh-2-F CGCTAAAGAGGAATTGGATT

Lsh-3-F GAAAAAAGTAATAGAATGTT

Lsh-4-F GGCTGATGCAAAATTTTTAT

Lsh-5-F GCAGAACAAATTGATAGAGT

PI5A-F CAAGGCGACAAGGTGCTGAT

PI5A-R GGTAGCTCAGAGAACCTTCGA

Uppercase plus underscores indicate homology arms, restriction endonuclease have been noted in parentheses and its

recognition site is indicated in capital italics.

AL 3 IR Z A5 40 E. coli DH10B H(E 1A).
HALSSHRE M A UA R MKW RIRM T LB
AR, TE 30 °CARFRIEE 12h, AAJSTE LB P
B b PR TE R RV T 3 mL 25 PUER R KOS
2 LB AR FREE, 30 °C, 220 r/min R
12 h, FA5I495% spe-Lsh-F/R Fil tet-Lsh-F/R #E17
PCR ik, $kitihIEGM e, #5, Pl
B SE R JFokL, FIF Neo T BamH LifE7 7
YIBG i, AR5 IE 8 H bR LR, @ s b
pLshCas13a-zy (&l 1C).

1.3 crRNA BVt

% &%) LshCasl3a-crRNA &5 HFr
RNA 2558}, crRNA 1551 3" 7 (7] i DX AMFEA 5
(protospacer-flanking site, PFS)fi - T-Hsi Ak C1*Y,
DL J LshCasl13a #0247 58 EE g F
ssRNA 1) & JR W5 g X L ssRNA-dsRNA % 4%
4bPT, 3 H. LshCas13a RZEAYHL ) KIS il AT
T X, Ik PR lacz HE R Y
200—400 bp F1 600—800 bp 2 ~[X Iz, L[ polA
KL 400-600 bp F1 1 000—1 200 bp 2 4~ X I,

http://journals.im.ac.cn/actamicrocn
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47 crRNA Mk £ . A A Crisporo %%
(http://bioinfolab.miamioh.edu/ct-finder) 43 %] %
P14E ) lacZ KK AT pol A JEH ) crRNA 741,
B A7 s R PFS 4845 B L3 4. crRNA P31 4
i J R A YR R A R A F A, I
TR AR pl5S-cm 2R
1.4 3L CRISPR/LshCasl3a Fit &%
FE 3K L

¥ ki pLshCasl3a-zy 43 %] 3 %5 1k 5|
MG1655-ArecA I DHI0B . 43 5 ¥k B
MG1655-ArecA Fll DH10B ¥ 7% T 3 mL A LB
W AR FRFE, 37 °C, 220 r/min YR 155% 12 h,
SRIE , ARG R EOHL, 4 °CL 12 000 r/min
# MG1655-ArecA #1 DH10B #.0> 5 min,

LshCasl3a

Spe 1 pSC101 l lacl tet

pLshCas13a-zy

Spe 1 pSC101 lacl  tet

1 pLshCas13a-zy FUfi B9 4932 Fn98&E
Figure 1

TR TR K PR ANME 2 vk, il 4 sz 25 4
M. ), A 40 uL JCRE7KFN 1-3 uL ¥eFE N
50-100 ng/pL A4 pLshCasl3a-zy Jfik: 5 Hi 4 &
ZARMMRRIRESE, REIMAZHA A 1 mm
HLEEAR T B S ER B 25 pF. 200 Q A1
1.8 kV [Ali el 5 ms,  Ho il 4% o TG 1) H
FRHIMA 1 mL FAE) LB A 37 3k F R 40
ffl, 30°C. 220 r/min JR¥HHEFE 1 h; SREMAM
KR KNERGHERAT LB R 55
b, BB RCEAE 30 °CHEIR B FRAT PR FE 12 h,
s 326 A A TR AR 20l e 44 S ZY 01 1 Z2Y 02,
1.5 CRISPR/LshCas13a R FH L1
1t LshCas13a 24+, LshCas13a 25 1) 3%
ik IPTG BRI 3IF P W3, B 0K R

Nco 1 & BamH 1

Construction and validation of pLshCasl3a-zy. A: Cloning of pLshCasl3a-zy using Gibson

assembly. B: The LshCasl3a fragment was digested with Sma I and PCR recovery of 5.5 kb gene fragment. C:
Enzymatic verification of pLshCas13a-zy by the digestion of Nco I and BamH 1.

x4 BEIRER

Table 4 Targeting sites information

CRISPR spacer name

Targeted regions in crRNA (5'—3") PFS

lacZ (200-400 bp)
lacZ (600-800 bp)
pol A (400600 bp)
polA (1 000—12 00 bp)

CCTCAGGAAGATCGCACTCCAGCCAGCT
AAATCATCATTAAAGCGAGTGGCAACAT
TCATGGTATTGATAAGCGTAATATTTGG
ACCAGGTTAGCAGAGATGTTATCAAGGC

a0 a0

P4 actamicro@im.ac.cn, 7 010-64807516
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#i pLshCasl3a-zy HLEFLFIGMRS, A5 FEH
5 N\ crRNA [R5 173836 . fEPiE R e H
KSR R, IPTG 15 LshCas13a # 1K1k,
LshCas13a REAEHT HAR RNA J5 FEAREE N 3=
IR IF AR R PERE i RNA

¥ ZY01 F1 ZY02 il B LISz AR AL, 43531
B 5k pl15A-cm-Lsh-1-crRNA::lacZ, pl15A-cm-
Lsh-2-crRNA::lacZ, p15A-cm-Lsh-1-crRNA::polA .
pl5A-cm-Lsh-2-crRNA::pol A HL 5% {b 31| i J& 37
S, BERSERES, 30 °C. 220 r/min ik
VilEgE Lh, RIEWRATEARAER . UHER.
KWEEZ A IPTG i LB “EH b, B ik & e
30 CCHEFRAR 35 SR 16 ho
1.6 EHEUREKZHNE

¥ ZY01 F ZY 02 7E 5 A W R FIR WL EE R
i) 3 mL i LB W AAE: SR EH 7E 30 °C 220 r/min
ST 140 5, BREBRIES — %
% ODgoo N 0.05, SRIGHF T EA MUK REFAK
MEZEM 5 mL B9 LB WIAE T, H57E
IPTG 1 IPTG W&, 30 °C. 220 r/min
PR iR, B 2 h BUREAS I — R, 3 22 W 14 he
AL IAT 3 WAEYFESL, WAL

A 20~

IPTG
- +
15k = 110.22
Qg 1.0 -
@)
0'0‘/7 | | | l L L

2 ARESFHTERMERELZ

AT HE
1.7 HFEAIE

SIS EHR N 3 VAT, R (bR U
#3265 o Jl GraphPad Prism 9.4.1 XJ 54 k17 %%
FHL, 1 SPSS 26.0 B i 47 B #1443 (P<0.01),,
i#11 Adobe Illustrator 2020 H 44 7T4E B 43 #r
YA RINE L N

2 BRS04

2.1 ESKRIE LshCasl3a EAMAEETF
22 M By 53 #7

1 T %% LshCas13a 22405 KIGHFF B A9 A=
ARBCATFZ, 7EBLZ crRNA 51 SFRIEOLT, 4051
TE& A JFiki pLshCasl3a-zy A MG1655-ArecA
(BWtk ZYO1)f1 DH10B (i #k Z2Y02)Hif 3 3%k
LshCas13a & [, 1t 73 5 & IPTG 5 R 4(+)
G IPTG 4 (-4 P& 19 A< th e HI i & 3=
ik LshCas13a ZE 12X ZY01 F1 ZY02 A4
PRSI (] 2),

SRR, SARINE SRS,
TEMRINE R A KT, ZY01 1 ZY02 1Y
AR AT AN R R B sl N . WAl 2A TR

B 201 1prg
@ +
1.5 -
S0t
o
0_0‘/7 l ! ! l l l

Figure 2 Growth curves of strains under different induction conditions. A: ZY01 (LshCasl3a system in
MG1655-ArecA). B: ZY02 (LshCas13a system in DH10B). The standard deviation represents the difference
in ODg of the strains under different induction conditions at the same time.

http://journals.im.ac.cn/actamicrocn
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ZYO0l 7ERFR 4 h 5, ARG SR E ki
ODgoo AR F IR NINE SR I . MKEFE 8 h
B, EARFIES &AM T ODg ZMi K, 2
ik 0.25, ¥igF 14 h)5, ZY0l 7EARNHFE T
R (%) ODgoo 1925 SATSRAFTE, 22002 0.22,
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Figure 3 The LshCasl3a plasmid interference system targets the non-essential gene lacZ. A: Schematic
representation of the work of the LshCas13a plasmid interference system by targeting lacZ. B: Ratio of blue
and white colonies after targeting the lacZ gene by LshCasl3a plasmid interference system in
MG1655-ArecA. C: Analysis of the CFU after the curation of LshCasl3a plasmid interference system by
targeting lacZ in MG1655-ArecA. **: P<0.01.
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Figure 4 The LshCasl3a plasmid interference system targets the essential gene polA. A: Analysis of the CFU
after curation of LshCas13a plasmid interference system by targeting polA in MG1655-ArecA. B: Analysis of the
CFU after treatment of LshCas13a plasmid interference system by targeting polA in DH10B. **: P<0.01.
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Figure 5 Analysis of the escape phenomenon of the LshCasl3a system by targeting lacZ. A: Schematic
representation of crRNA targeting the lacZ gene. B: PCR screening for IS insertions into LshCasl3a gene
expression cassettes. C: Schematic representation of mutations occurring in the LshCasl3a gene. D: Statistics
of the escape phenomena of 50 randomly selected surviving colonies in MG1655-ArecA.
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Figure 6 Analysis of the escape phenomenon of the LshCasl3a system targeting the polA gene. A:
Schematic representation of the crRNA targeting the polA gene. B: Schematic representation of mutations
occurring in the DR of crRNA. C: PCR screening for IS insertions into LshCasl3a gene expression cassettes.
D: Statistics of the escape phenomena of 50 randomly selected surviving colonies in MG1655-ArecA. E:
Statistics of the escape phenomena of 50 randomly selected surviving colonies in DH10B.
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Figure 7 Growth recovery of strains after IS insertion. A: Some of the numbered insertion hotspots of IS1
and IS10 in the LshCasl3a region. B: LshCas13a system targets the polA gene in MG1655-ArecA and growth
curves of strains after IS1A insertion into the LshCasl3a region. C: LshCas13a system targets the polA gene
in DH10B and growth curves of strains after IS10R insertion into the LshCasl3a region.
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