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CRISPR targeting and incising toxin gene tcdB inhibits the growth of disease-causing Clostridioide difficile
ZHANG Dawei s XIA Yun” ,ZHAO Jinzin,CHEN Yinzhu ,ZOU Jiaqi ,2YAN Jia ,YANG Mi
(Department of Laboratory Medicine ,the First Affiliated Hospital of Chongqing
Medical University ,Chongqging 400016 ,China)

Abstract : Objective The CRISPR/Cas9 system was used to cleave the major virulence factor tcdB gene of
Clostridioide difficile to achieve specific inhibition of the growth of disease-causing Clostridioide difficile. Meth-
ods The sgRNA targeting tcdB was designed online,and sgRNA and Cas9 were separately or co-operated on
the tcdB gene amplification product to verify the cleavage efficiency in vitro. The CPP-sgRNA or the sgRNA
alone and CPP-Cas9 were used alone or in combination to the toxin-producing Clostridioide difficile,the inhibi-
tion of bacterial growth was observed by monitoring the A value of the bacterial liquid and the colony count.
The same method was used to treat other bacteria in the intestine for specific verification. Results The combi-
nation of sgRNA and Cas9 can effectively cleave the tcdB amplification product, while sgRNA or Cas9 alone
has no cleavage effect. In contrast to the untreated group,the groups in which CPP-sgRNA, CPP-Cas9, and
CPP were added alone had no effect on bacterial growth;the group in which the CPP-sgRNA interacted with
CPP-Cas9 has no bacterial growth;sgRNA and CPP-Cas9 Together,it has a slightly inhibited effect on bacteri-
al growth. After treated used CPP-sgRNA -+ CPP-Cas9 by the same method, there was no difference of the A
value and the colony count of the other intestinal bacteria from the blank. Conclusion The sgRNA targeting
tcdB combined with Cas9 can efficiently cleave the tcdB gene and inhibit bacterial growthin in vitro. CPP can
improve the efficiency of sgRNA transfecting into bacteria.

Key words: CRISPR/Cas9; Clostridioide difficile; tcdB gene; penetrating peptide

RLMEAR TR — b 22 B IR AP R TP B R RSO 2 T A R
Bt SR e PR RS 1 2 B SR, G ke A BRVEREYS B XROMEAR TR ER e 1 K R R R R AT R K B
HEEIEYS OAREME R A . EAE R A S B h R E S AR R O T R — AN A2 SR TR R
RGBSR 0 S R, B RASHIE MAETAERE Y, B T ER G EAER R

EEG N K B LR TE i, N E R R RIS 5WRYr A M. © EEYE®E . E-mail: xiayunl2cn @ aliyun.
com .
A AR KA. B, B &, %, CRISPR 6 Y1 #1351 AT tedB HE R0 20w SRR AR KT, B PRI B 40 %, 2019,40(24)
3036-3040.



EfrfiE¥4F 2019412 A% 40 %% 24 3 Int J Lab Med,December 2019, Vol. 40,No. 24 « 3037 -
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BARIE L T AL T AR 8 B B L 9 Ak R T
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A ST HRAE AR, tedB 23 ™ 2 MR HE AR TR 8 ) 1 28
JEH, CRISPR/Cas9 7 A H T H: w8 4k i) 2 [H 4 5
RE bl iz N T AR T4, H AT CRISPR-
Cas Z 48 2 I FH T HC % 40 i 3 PR 2 4 450 3, 17 1 HH
A MR A RAE B AE W TR R M R 2 L,
HWFFEIE CRISPR/Cas9 1] DL 51 4% S M 14 5 =0 4%
5 4 R A L A T R DR 2 N AT AT 51 6 T LA
YE 3T CRISPR HU i W 25 9y iy #0 bR

AR AE 7 ] tedB 3 ) CRISPR/
Cas9 £%,iz A F EKF sgRNA Fl Cas9 5 A FH 1K
W FEAR SN R SR U ER E R W R T tedB
T DR SIS BOR W AR . IR R —
PG T 7 % s BRI R BT o 25 W A RE R R A R B = 3K
F14) i 3 R O AT RE % 91 A0 R L 4R AL S R
1 #RlEA%
1.1 RERFGIY MR XEAR B A5 1 bR ATCC43255,
F A S AR AE s AR GenBank % #5 JE b 2 i 1
MEHER B tedB 3 H 2K ¥ 51 (Gene 1D:491407 4) LA
Bl premier5. 0 Wi S K ERNY W51, F
G149k EWESI .5 -ACT GTA GTA GAA TCA
GCA ATA AAT GAT ACA C-3"; Figl¥.5'-TCC
TCT CTC TGA ACT TCT TGC TAA TGA AG-3',
PG E R 1299 bp, SI¥ A TAY T CE
OB AR A A K. ELETE sgRNA 5K
ATG AAC AAG AGT TGG TAG AAA GG, T
T 2 HE AT L 3 RS e A BT MR L A T4k,
Wk 52 i CTT ATA TGA ACA AGA GTT
GGT AGA AAG G.fER#L tedB 1 sgRNA JF51,
T 5 Cas9 A B FIERL(CPP) F 5 4« 4- 15 5k ik
Me#-GGG RRR RRR RRR LLL L(m9R). I T 5
sgRNA #E#: 1y CPP ¥4 ). CGG GRR RRR RRR
RLL LLC(9R),
1.2 HpEsEgE SEMERR B 15 75 IR AR IR 85 5 2 (b
U BRH AR AT BR ST W) L A T 1M B (R PR i
BE ST 2 AT BR A 7)), 37 °C IR AR 4845 5% 5 HoAth I 18 1 15
7% : LB K: 323 (Bioflux) . #F & o W 1L - A (38 2R Gt
IR A RS 7D .37 CHEFR .

1.3 U5 IRF]  Casd Il sgRNACH BB E Y 3%
REWATDUBEYI R 0. 2 pg/pl I W (R 5 4 0
A YR A RS | DL 2 000 DNA 474 ( Taka-
ra) A DNA 2 BUK 7 & O Mk A= 9 BB A BR
3D DNA 7= 4 4l A3 7 & (b5t R 3 5 B A R
NFD JPCR P 1 A CHE PR 25 B 97 28 AT BR 2 71
GelDoc™ XR # & % & 48 (32 H BIO-RAD) .S ik
TE R IR 3% 7% (VLI 4 3l 3k T 3 S 30 AR T ) L 1H IR
R =48 (Heal Force) LKA (AL B B AR 5 KX &
A IRAFD BB DAL (FEE AR D,

1.4 CRISPR {&4M]) 1 FE A

1.4.1 tcdB BEHF Y Y IHAEKRN 20 pl:
ddH,O 7.2 pL, EFE514 0.4 p L. RS54 0.4 pl,
BHL 2 pL, Taq B 10 pL; 826584 95 “C10 min
A5 594 °C 30 s,52 °C 30 8,72 °C 30 5,35 MEH;72
C10 min IEMF, PGS P)FFIA 1.1 iR, 5 8=
FH DNA 7= 4 & Ak 38 50) 6 45 20, B0 0 0 68 M Pl 3k JIE 52
H 5 3 R 38 1 2

1.4.2 CRISPR R4 %f tedB Wy H1E (1) M5 44
PP B B ROV AW (B P 40 nmol/L X
2.5 pl,sgRNA 0.2 pg/pl X2 pl,Cas9 0.2 pg/pLX
2 pL W 4 pL, AR IR = Ll AL #9248 5 iR
R KB R 4E k (DEPC-H,O) 9. 5 pL., (2) ¥
seRNA 5K M HR 90 CHEE 10 min, B A H
BERME sgRNA Bk, (3FERM DNA B IRS
P im A sgRNA 25 B8R B 1) Cas9 1, & T
B 30~60 min, (4K DNA HINE R REY T,
JESTBITE 37 CFMHE 1~2 h, FF G EI s mi . (5)H
W10 pL AR INA T pL A K, 37 CHEFH 30
min, LI 15 DNA 454 1) Cas9, (6) Bl 1% 505
WEEEIE B K . T 1 FLIA 2 000 bp B DNA Fr&E9.2.
3VAFLIMA 1. 4.1 P 8=, I3 31 F 2.3 FLMA
sgRNA Hl Cas9,5 fLINA 1. 4. 2 &35 A9 41 5 7=y,
220 'V 30 min Ji 5 0l BE i HR K L BE IR BUIR R G AR
W 1. 4. 2 AbEE A B E = 4 14T 3 I, DL SR IE 2
A TE T A 5 V1 A )

1.5 CPP-sgRNA . CPP-Cas9 il %

1.5.1 CPP-Cas9 Ml 4 (1)# pH7. 4 B%% vp W
(PBS) H4fifk Cas9 # H (1 mg) .mIR K (50 pg), A
FHE. (% mIR ZEHIMA Cas9 & 15 E 174
B AW E FURIE Y AR A . ()l 5 I E IR
b EIRTFHEZ 2 h, (DO EHFESRRESH
mOR k&8 i 7E pH7. 4 19 PBS 7 4 °C,24 h &bk
., BN ERPER 2~3 WE WK (PBS), (5)XFF
BT A FH AR A4 i 50 X 10° Y AR B B Ok 1 1R 5
Bras i A5 B8 Cas9-m9R & [ (168 X 10°) , I E &5
mIR(2X10°) Bk 2. (6) BT 4 Cas9-m9IR
8% D32 5 2 (Bradford ¥5) I 5 2 1 R
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1.5.2 CPP-sgRNA Byl & % sgRNA Fl 9R Ak LA
1: 3 WE/RBRS, ER FTHEE 30 min, B
sgRNA:OR E&W .

1.6 CRISPR /™ 8¢ MR MR B A K B3R AE T e
0.5 ZRWEREW I 6 X LHEIRE WS, BEMm
A 1800 pl [REIN,200 pL Wi, & 1 ENZH
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HTE I ARG B .

2 & R
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Jei 30 35 PR A A D) SO
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| 1 TEERAERE
- 2B E
= S{ERAME
- JEREHEHE
-+ SHRREAR
o OKIRABE
-+ THIESAEITE
& SEEHNRMERE

wiE h)
& 2 CRISPR 24X ARMAE E KWK ERNZ M

1BRSRRA AT E

2& AR BAEIRE
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CRISPR/Cas9 $AAE A — Fi#r 2 9 & 4 4 48 B
AP T X AR P R pEsE R, CITORIK
S5 ) CRISPR # AR Aff blaNDM-1 il blaSHV-18
WA ol i 245 35 PR 2638 R R T 100~1 000 4% L 33X Fl i 5%
F14) 5 PR 00 V6 FH T A %0 b BEL Ik T 24 28 A8 i R B, BRIk
CRISPR-Cas & Gt1E 0 4 3 BB B 24 4 il 770 i 2L T %
W7, XA 1532 B CRISPR 4% A #0817 4] %) 2 41 A
T tedB FE P, 0 ) 20 AR e AR T AR K T BE

AT G2, CRISPR/Cas9 7 1K 4b 1 82 1) 1) 41 35
CHHE T S5 AT H A RN sgRNA B Cas9 X #1%
KT E58R s LA ¥ sgRNA fl Cas9 H:[E/EH, A
I o A PR 7 U300 %) B8 B B U0 ) Sk L IR SE T AR B
FEBIT Y sgRNA ZE R D1 Fm 3 b B 7 s )

] CPP-sgRNA 5 CPP-Cas9 3% [7] 1E 1], JC 40
A K Bl sgRNA 5 CPP-Cas9 e [a] /5 T, %F 20 B 4=
AL i, % B Bl ) sgRNA 3% 3% fE /1 2% . CPP
A DLERE R sgRNA [ 38 26 8505, 7 17 5 X 40 1 A= 1
B3 4 VE . sgRNA 5 CPP (1 1 IE fE 58 4F 1 4%
sgRNA #3252 AR N, s AT BB 2 sgRNA F4f i
JEE A By R A 1 L AT . N 5 T A 2400 CPP AT sgRNA
TRA BT RETE B 46 A 195 15 HL 1 98 oK J0kE, A B T8
sgRNA % 2% %) 40 g b, gl fin CPP-sgRNA.,
CPP-Cas9 5, CPP )5 & i+ 80 A {55 F12s (1 % 1/
BHETC T F W CRISPR 1E 1Y & 75 B sgRNA
Ml Cas9 —FHILFMEM . 55 /M5l CPP X 40 Bt o
YER .3 5 ABUSHAHBA 2515 B 43 00 5 — 5,

CRISPR/Cas9 #4453 25 A2 50 81 250 I
IR 2 k4 1 A SC B, % CRISPR &R 48 B tedB 3
PRI 19 22 35 18 O B 02 o8 sgRNA Fl Cas9 A R
Wik B HAEEN., BHRTMSRZEENER T,
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$ R IR sgRNA FI Cas9 1) 5 kr SR FH &% Y4 57 5% B 5% 19
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58 T T Uy 20 1 Al R SR P O TR R b B4R
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BRTE A A 0 R 20 IR 6 2% CRISPR #Y)
i FH i U 412 38
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ik 3% CRISPR/Cas9 1981 B 36 3% R 48, R I KA IT
it 24 R R g B T I B, 1 TIZ RS B R
R MEAR T A A X AR 7= 3 SR AR T L K 5 A L
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FFEA B2 R B AT B 55 40 G E . A R T i
IEH A o T H R A0 0 RS [R] A BE 5T
FEFEAN R Z AL S L 40 Bl T oA A8/ BRORE 780 35 30, A BiF 5
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