P > A N Y \),
B BT BN E B Kk 2 % H Vol.44 No.7
A JOURNAL OF GUIZHOU MEDICAL UNIVERSITY 2019.7

IRMER & sigB B B #& CRISPR-Cas9 Rf bR S A Byt &
BB

RARSE Y, KA, BREET, BREN, XERT, BRETT, £ U0

(1. ST A 3l o RO R E W 2 R (O S0, ST SERH 5500255 2. BEJNBERL R 2 JEAli BE 24 Bt , SN SHFH 5500255 3. S3MB=
PR Bk e, S0 SHH 550004 ; 4. St T AYF AR E, S B 550004)

[ ZE] BB WERXERE rsbV (i anti-anti-sigma [HF) .rsbW ( 4ifih anti-sigma [N ) & sigB 3 ( i
sigma-B ) f) CRISPR-Cas9 F{FRa%MA . F5ik: FIHITE & L PCR B A GBI B 41 0 R AERR A rsbV rsbW JZ
sigB FEIR 1) gRNA 731 I [R5 17 4] , -3 Pk e ve e 1) p) 7223 44k b, R A V% PCR 454 DNA 73 56 TiF Jir 4
I PR IR R . R PSR MR rsbV rsbW sigB FLIR ) gRNA Fe 31 I [F] W5 41, W 9% PCR R i
PR R T ARKERR T rsbV rsbW sigB SEPRI ) i bR a4 . S50 IR EE T ARMERR A rsbV  rsbW (sigB Jk
CRISPR-Cas9 B[R #14

[ 48] SHAEMRE; CRISPR-Cas9; sigma-B [H T3 rsbW; rsbV

[FESZES] R737.33 [ X#EFRIREE] A [ XELHS] 1000-2707(2019)07-0751-06

DOI;10. 19367/j. enki. 1000-2707. 2019. 07. 002

Construction of CRISPR-Cas9 Knockout Vectors against
sigB Gene Cluster of Clostridium Difficile

CHEN Xianghao'*”, CAI Mengdi', CHEN Zhenghong'*, GU Junying’,
WEN Xueqin'*?, HONG Wei*, CUI Guzhen'”’

(1. Key Laboratory of Medical Microbiology and Parasiiology of Education Department of Guizhou, Guiyang 550025, Guizhou,
China; 2. School of Basic Medical Science, Guizhou Medical University, Guiyang 550025, Guizhou, China; 3. School of
Clinical Laboratory Science, Guizhou Medical University, Guiyang 550004, Guizhou, China; 4. Key Laboratory
of Molecular Biology of Guizhou Province, Guiyang 550004, Guizhou, China)

[ Abstract] Objective: To construct CRISPR-Cas9 vectors to knockout sigB gene cluster including rs-
bV (encoding anti-anti-sigma factor) , rsbW (encoding anti-sigma factor) and sigB gene ( encoding sig-
ma-B factor) of Clostridium difficile (C. difficile). Methods: The gRNA sequences against rsbV, rs-
bW and sigB genes and homologous arm sequences of C. difficile were amplified by overlap extension
PCR, and cloned into pJZ23 vector of CRISPR-Cas9 system, respectively. The recombinant pJZ23
vectors were verified by colony PCR and DNA sequencing. Results: The gRNA sequences against rs-
bV, rsbW and sigB genes and homologous arm sequences of C. difficile were amplified. Colony PCR
and DNA sequencing showed that rsbV, rsbW and sigB genes were correctly amplified and successfully
cloned into pJZ23 vector. Conclusion; The CRISPR-Cas9 knockout vectors against rsbV, rsbW and
sigB genes of C. difficile was successfully constructed.
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R MERR P A — Tl 7™ 25 0 2 22 B PR SRR A
TE - 32 oK LA K W L 3l ) i S5 SR B v Tz )
it EB R R AN SIS BRI 4 1
Fp R AN L ARk, T R EOR M R
B9 B (U Clostridium  difficile BL/NAP1/027
) R AERR R R B e Y R R,
ARAMERR AR TE ) 5 2 FP I 2R A 5%, U ff TedA [ TedB
FADP-Z R o0 R b, ZEB 3 Cwp66
HEE LT 4ERL % FbpA RIHJZHE 1 SpA 12 5
TOWAERR B B0 R R E R AR )
B PR - LA S 4 7 8 o3 - BILA sk Z IR AT o
sigma [N ¥~ 5 RNA 5 5 [ A% B By [5) VF 4, B B
RNA R HEPU] DNA B4 5 0908 3551, AT
PRI IR g SR R MERR T L A 2
sigma (K25 Z R Q5N , 7T XS 2 Rl R B A2 1k
SO LSO, IR AR BRI BB T &
B AR R VIR EE IR A, X 4 PR KR B A0 A i
A [ B BR80T sigB KE I ((Gene 1D
4916093 ) %ifith 1) sigma-B [K ¥~ J& — F 51 B 1Y 42 J)
PP, S P2 30 A () 45 5 sigB BE RS rs-
bV(Gene 1D :4916091) .rsbW( Gene 1D ;4916092 ) 3t
RIS, T — A~ R, i JS KU AH 2B 5 rsDW ((anti-sig-
ma) 5 rsbV ( anti-anti-sigma ) il sigB ( sigma-B) %t
E[RIVE, 4% sigma-B K ¥ 5 RNA 4%.0 il 19 45
B, BTV 2 $E BE IR (9 5% 51T, CRISPR-Cas9 4
ARGE 2 L T A0 TR 5 A A ) A PR g R
AR AN M A T 1 A PR A5 F R B
N T WFRMER T sigma-B [H 7B I BE, AFFE 2%
T 2 rsbV rsbW J sigB LK Y CRISPR-Cas9 i
BREUA , BT sigma-B K F-7EAR MERR 675 1 Y
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1.1.1 Eitk KHHE DH5« Wy 3 Takara 22 H],
SEMERR B ( Clostridium difficile 630, CD630) J% FE [G
¥ ( Clostridium beijerinckii NCIMB 8052, Cbei) H
R AN Wang Yi R

112 GGRIACEs 20w 5 PR 2H 4 RO & L B
JIEWE DNA B J5E 9] Wil 5] & DNA- 4fi 4 1] 4 14 71
& SURLR G G B L RAR A F) SR
BEE ey Bl b IO 3= W Bl (BHI) | Gold-
view I BUAZ IR Je Bl 7 b 5t & 3 £ 24 v, 8000
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Marker .2 x Taq Master Mix ,Trans Start FastPfu DNA
polymerase Il F 03T @G A W ARG BR 2wl L BR
HvEN VTG B 8B R R B (P ED BARA
A, sebE G & B st EE A A IR A H L 5
Yrih b A ) TRRA R A WA . X% Simpli-
AmpTM Thermal Cycler PCR % .DYY —7C %I yk
A WD ~9413B BEJKE S AZ 53 B AL . BTH — 100 XLH
T UE R A

1.2 Jrk

1.2.1 BitkEiFR  KIBITE DHS« 7 LB 1 Frdk
H 37 CHEFR, T ZI I 30 me/ L A8 5% 3R 5 AR AE
WRWTE BHIS 1537 5 T KA b 37 C H: 3% (BHIS
Bi RN BHL A 5 o/ L M BEEEE A1 0. 1% 1) L-
PR .

1.2.2 GBREIAGI YIRS Ml g ioRs I AR
F Python i 5 BT AR F K2R rsbV  rsbW Al
sigB LD VS ESTHEALA, I ARAT T oRNA K )
B RISIYIFS) (R 1) o ASWESE BT Al i /Y kLR
FESORPEIN L 2,

1.2.3 @Rty (1) AR a0 i AL R 4 42
B G2 U IRAR A Cbei JEIZH , DL gRNA-TY/
gRNA-rsbV, gRNA-TY/gRNA-rsbW ., gRNA-TY/
GRNA-sigB 3141, Chei JEIF A1} AT HEFT RNA
FEA R 1, 9704 2540 95 C HUEHE 2 min, 95 °C
AR 20 .55 CiB ok 20 .72 CHEfH 1 min, 3 30
MBI, PCR 25505 HEAT S W B e v Tk, I [l i
SRR . T HUIEXERR A CD630 FH N DNA
FEAL R P 91 2 BOTHTE A LY gRNA 51 4)
H1 ( gRNA-1sbV | eRNA-1sbW | gRNA-sigB ) , (&l It DA
FEICHRH Chbei N BIAR AT PCR 748 19 T2 H 19
SEAAFIH NN S 37 T gRNA A9 %5k, A
BugZ1 BRI 1 N U) B D) plZ23 \PCR 74y 2lifL ik
R aaifb)s , R & 5911 gRNA J7 51 it
1T ICEE A %%, 50 °C i 1S min, 38 3o 7% 4k S R 7%
PCR k78 5 ki pgRNA-rsbV , pgRNA-rsbW | pgRNA-
sigBo (2 fff 200 TR 35 PRI 2H 4 Bt 77 & B2 RO wE A%
I CD630 LA, F: LA MAA, LL rsbV-UF/1sbV-
UR .1shV-UF/1sbV-UR .sigB-UF/ sigB-UR S}y 5|43
S8 rsbV rsbW sigB FEAI Y F i[RI IR , FF L) rs-
bV-DF/rsbV-DR | 1sbW-DF/rsbW-DR ., sigB-DF/
SigB-DR Hy 141 rsbV rsbW sigB 3E[H 0 F W
UV BrIE B DNA [l g i 700 & o] S0y S P 457 o
(3) L rsbV rsbW  sigB e [ B b T % [F] 958
54z , rsbV-UF/rsbV-DR . rsbW-UF/rsbW-DR . sigB-
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Tab.1 gRNA sequences and primer sequences
EIk/EA Y FH(5'—>3") filiid

AAAGTTAAAAGAAGAAAATAGAAATATAATCTTTAATTTGAAAA ‘
BRNACTY GRNA § 84 F15 14
RNA-rebY TGCTATTTCTAGCTCTAAAACATCATAGCTCCTAAGCCTGTATGG bV BB GRNA 31514

TGGAATGATAAGGG

TGCTATTTCTAGCTCTAAAACTCTTTATAGTCTCACAAGCCA .
ERNASDY setceanTeaTAAGEE rsbW B gRNA 7358519

TGCTATTTCTAGCTCTAAAACGTATTCT- ‘
BRNASED T TCGEACTCTAATGOTCGAATCATAAGGE igB ZR gRNA TH5 1)
rsbV-UF TTGTGATATGACTAATAATTAGCGATGTGCAATAAAAGAAGTTG rsbV 2 DR [ JERE 4 1 53 | 4
rshV-UR CTTAGGATTTACTATGTATATCTCGAATCTAAATTTGAATCAATATTC
rsbV-DF GAATATTGATTCAAATTTAGATTCGAGATATACATAGTAAATCCTAAG
rsvV-DR CCACTAGTAACCATCACACTGGCTAAATAGCTCTTTTGTATCC.
rsbW-UF TTGTGATATGACTAATAATTAGCCTAATGAATGCATGGGGGTGGC rsbW 35 P[RR 4 96 5 | )
rsbW-UR AATTATAAACAATCCAAGACCACTCGTAATTTCCATCTTTATAGTCTCA
rshW-DF TGAGACTATAAAGATGGAAATTACGAGTGGTCTTGGATTGTTTATAATT
rsvW-DR CCACTAGTAACCATCACACTGGCCATCTTCTTCACTAACGCCTAT
sigB-UF TTGTGATATGACTAATAATTAGCGTTAGATGTAAAGATTAATC sigB X[ AR 11 2 | )
sigB-UR GAATCATCATTACTTGATGAATCCGTATCCATATTTAGGTAATGTG
sigB-DF CACATTACCTAAATATGGATACGGATTCATCAAGTAATGATGATTC
sigB-DR CCACTAGTAACCATCACACTGGCATCCCGTATTAGCATACCTTTCG

K2 AHEG BTMEE FUR B AR AE KRR
Tab.2 The features and sources of constructed plasmids
Rk R FHIE KU

plZ23 Contains Cas9 sequence, lactose promoter, Amp", Cm" ZE[EH A K Wang Yi ZZ 018
pgRNA-1sbV Derived from pJZ23,contains gRNA-rsbV, lactose promoter, Amp", Cm’ This study
pgRNA-rsbW  Derived from pJZ23,contains gRNA-rshW, lactose promoter, Amp", Cm" This study
pgRNA-sigB Derived from pJZ23 ,contains gRNA-sigB, lactose promoter, Amp", Cm" This study

Derived from pgRNA-rsbV, contains rsbV homologous sequences, targe-
prsbV This study

ting the rsbV of CD630, lactose promoter, Amp", Cm"

Derived from pgRNA-rsbW, contains rsbW homologous sequences, targe-
prsbW ) ) This study

ting the rsbW of CD630, lactose promoter, Amp", Cm'

Derived from pgRNA-sigB, contains sigB homologous sequences, targe-
psigB This study

ting the sigB of CD630, lactose promoter, Amp", Cm’

UF/sigB-DR S5 | ¥y #E 17 8 & (& i PCR, 914 25 1F
95 CHIASHE 3 min, 95 °C 251k 30 5,55 CiB &k
30 5,72 C #E{# 1 min, 3 30 NMER, FHIEHE DNA
SR o I A S P 2T, 5 20 Noel gD 1Y)
pgRNA-rsbV , pgRNA-1sbW | pgRNA-sigB #f 17 JC 4%
%%, M VR PCR S EAS B MR B4 prsbV  prs-
bW  psigB,

1.2.4  FoRiA  IBOCSE 43 n &5 92 pl
BN 50 WL KIHFE DHS o B2 25400 b, vk bk

B 30 min,42 CHPK 1 min, pK R4 5 min J5HIA
LB WAk B 5 4 900 L, F 37 °C 180 r/min & Jj
U h, B0 5 AN TIRE TR A T LB [E MR RS I R4l
(%30 mg/L % HK) ,37 CH R IR, Wik PCR
PEAT %8 AR AT UKL pgRNA-1sbV | pgRNA-1sbW |
pgRNA-sigB . prsbV prsbW  psigB

1.2.5  GBREBURMIIIE LA I BR A prs-
bV prsbW | psigB SRt , a5 PCR Bl Jy it — 4
S E BT R ) KL
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UR. rsbV-DF/rsbV-DR | rsbW-DF/rsbW-DR | sigB-
DF/ sigB-DR 5453 54 14 rsbV . rsbW . sigB F:[X )
B BT R IRE, AnTE] 2B s i) PCR 4714 45
T I FEAT rsbV rsbW sigB Fe DBy b1l S if
[FPVE . LASATR B 37 [R) RS PCR 74 S Ak
PEFTH & GE AR PCR, 4018 3C Fros Y45 R KB, il
ARG rsbV \rsbW sigB e N (4 [R] J5UE o

o~
=n

S
ST W
—GLoo ocooo

M g 8 000 Marker, A H1Jki& 1 ~3 43524 gRNA-rsbV  gRNA-rsbW } gRNA-sigB,B H1yjkii 1 ~2 2 rsbV 5[ 0. 6 kb
LR RIUEE DK 2 A rsbV FEPH 0. 55 kb T E RV (KIE 3 A rsbW EEPH 0. 62 kb i [RIVEE KIE 4 A rsbW EEA
0.55 kb Filfe[a]ER K& 5y sigB FH 0. 64 kb Filfe[a]IFE K& 6 Oy sigB BERIT) 0. 63 kb Rl [a]JEE ; C ik
FE 1Ay rsbV Fe[A 1.1 kb [RIVEREF UKGE 2 24 rsbW LR 1.1 kb [R5 ki 3 A sigB B[R 1.2 kb [R] A
1 Rk gRNA 77| R EREWT HER

Fig. 1

2.2 FREREA AL S SR
e 3 3RAF 10 eRNA J¥ 51 5 BigZl [ig Y1 Y
pJZ23 Gk o v RN G EA T JCSE AR, il
7% PCR B3F , #8715 ki pgRNA-1sbV  pgRNA-1sbW |
pgRNA-sigB , FRAS 97 15 AR 15 1Y [A] R 5 Norl i)
i) pgRNA-1sbV , pgRNA-rsbW | pgRNA-sigB #£47 TG
BRI MLV PCR B, 2R 15 R B4 prsbV |
prsbW (psigB, & 2A A DL HCAY Bk prsbV | prs-
bW ., psigB A # #t, eRNA-TY/gRNA-rshV | gRNA-
TY/gRNA-1sbW . gRNA-TY/gRNA-sigB Jy 5| ¥ 47
PCR, 45 & I 7 45 2R, UESE UG 1 B BR 4R 1Y
gRNA ¥ 51 ; [8 2B [A]#ELA prsbV  prsbW  psigB Jy b
M, rsbV-DF/rsbV-DR, rsbW-DF/rsbW-DR . sigB-
DF/ sigB-DR Ry5| ¥4y 5438 rsbV rsbW . sigB K:[H
(8T e (R IRV, 23 Sl IR 4G Y rsbV rsbW (sigB Hk
0.55 kb.0.55 kb .0.63 kb 8 T RIRE, /i~
U ) PR e i 5 b i () RURE R ) P O A E
pgRNA-1sbV  pgRNA-rsbW | pgRNA-sigB #H 1A I 1Y,
DA T IR A 1 R AR B4 B T IR TVEE
W 235 B A E 52 rsbV rsbW  sigB = ANSEHE T
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PCR products of gRNAs against rsbV ,rsbW and sigB and homologous arms
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CRISPR-Cas F 4¢84 18 b i 40 B8 76 & g i Ak
F18) 3b R v R S R 452 T T Sl S R R 11 3 I B
GRE I R 4, 3T UL D P A 57k >R 9 CRISPR-
Cas9 FE[H 4% R4t , J& T 1l 2 CRISPR-Cas R %8,
ZHARAH HE LA B 548 2% BRI ( zine finger nuclea-
ses , ZFNs ) A 1 1 53 3000 DR 00 1) % R il
(' transcription
TALENSs) oA, BAT J7 5 | 7 5 S i 45805 w8 O A
R N R 2 AL A ) B AL Y
WHEHGE , ARG Y D e AL SR R At 1
BORDRIE, eI TR ) W A RS A Sy, |
THUAFR I K SR MERR T = 5 bk 3,
AR AR MERR TR R G 5 A A ™ EE R B T 2R Kk
RIE EFRAE . BEIORMERR 1 2 1 R T
B0 AT 25 LT S AR SR 73T P LR 55 , A ) T
TTTRXT AR R BT AR AP, by R MERR B 14 By 362 422 £
i

activator-like  effector nucleases,
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Fig.2 Verification of constructed knockout vectors

AT LIRMERR T sigB AHOGHE D (rsbV rs-
bW H sigB) g 48 i, F) PR BUAY FF FRAR 18 Chei JE
4 B, LA BT B9 gRNA-TY/gRNA-isbV |
eRNA-TY/gRNA-rsbW | gRNA-TY/gRNA-sigB # 5|
YutfT PCR, BT ¥ 14 5545 ¢RNA-1sbV | gRNA-rs-
bW gRNA-sigB J¥ 51, F HI 42 B iy IR w42
CD630 F: [H 4 H #E M, PA % 3T 19 rsbV-UF/rsbV-
UR .rsbW-UF/rsbV-UR sigB-UF/sigB-UR ,rsbV-DF/
rsbV-DR | 1sbW-DF/rsbW-DR | sigB-DF/sigB-DR 5|
P op 473 rsbV rsbW [ sigB FE A _E i K T i [A]
U LN AT rsbV rsbW sigB KEDRI Y 111 b 1 Ji
[PV o LASRAT R b1 U [R) RS PCR 1 g B Al
PEATESIEN PCR, BLENARAG rsbV \rsbW sigB K:H
AR o B HPRE T B RT3 1Y gRNA 251 5
BigZ1 Y1 pJZ223 Jokid i v b a0 G kAT Jo 4k
ZH%E, IS H T PCR B HIE, JR A5 BURL pgRNA-rsbV |
pgRNA-rsbW  pgRNA-sigB , -4 1 4545 1) [6] Y5V 5
Notl T U1 1) pgRNA-rsbV | pgRNA-rsbW | pgRNA-
sigB WEATICEEA1%E , il i 7% PCR Bk, 2R 75 R
AR prsbV  prsbW | psigB.  LAHE B TRL prsbV
prsbW \psigB 4, gRNA-TY/gRNA-1sbV , gRNA-
TY/gRNA-1sbW . gRNA-TY/gRNA-sigB 4 5| ¥ 47
PCR, 255 D P45 R eSS RO 1 R R AR 1Y
gRNA FF31; [Al#% 2L prsbV  prsbW  psigB AR , rs-
bV-DF/rsbV-DR, 1sbW-DF/rshW-DR, sigB-DF/
sigB-DR g5 |13 53473 rsbV . rsbW sigB JEN YT
Ui 1) R, 23 00 S Eh 4 3 ) rsbV rsbW sigB F
0.55 kb 0. 55 kb 0. 63 kb [ T W7 [RIEE, 1m0 i#[R]
UV S S U IR U5 RS S R R pgRNA-

rsbV . pgRNA-rsbW  pgRNA-sigB {4k [

25 BRI rsbV rsbW (sigB =
EEPI Y CRISPR-Cas9 @ BREAA , 1y 5 B9 L R IY
Pt e LI REWT 58 B8 5E 1 kAt
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