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Abstract  The CRISPR-Cas system is a kind of adaptive immune system, which was gradually formed in the evolutionary
process of bacteria and archaea. The CRISPR-Cas system positions to the targeted point with sgRNA, and the nucleic acid is
double-strand brokenby Cas enzyme. CRISPR-Cas system as a new gene fixed-point editing techniques has been successful applied
in many plants. Targeted genes can be targeting knock-out and knock-in by the technology of CRISPRs. The experiment is based on
the AG gene of Arabidopsis thaliana, and construced a vector which knockout AG gene by CRISPR-Cas9 system, and then the high
efficient genetic transformation system is obtained which can knockout Arabidopsis thaliana genes by using the agrobacterium-
mediated genetic transformation of CRISPR-Cas9 system.
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Figure 1 Schematic diagram of CRISPR-Cas9
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GAGAAGACGATTTG.
TR @ FE R pCR RIS A FLk Bt
IR AR TR Ry, I T AT N AN
HATRILEAR

2 7R

FAR CRISPR RZ1 I AT LB 2 1987 4F,
{H /2 CRISPR-Cas9 X M AR B B i b T- #1463
MrEg, 2 LA R k. ZHEARCE M
DR AE Z R A2 shn2mfa . shAitEss. 2013
Copyright © 2016 BioPublisher

MITERR B (LR, ek, REF)NWKEHEVI XK
. BT AG EFESHEDMEN MM, I RE
BYIFE, KR AG HIRENLHIA — & s
R B FH B o AW T8 DAL EE T A k), A i
CRISPR-Cas9 mif&ilFg T+ AG FE[AZAK, &rfa
SE TSR AU FE TF R R L AR R, R IRTGE R
B I AR

Q
C -
Q =Q
H
C -
GO
O -
3'-Uuuuuuu g
:
RNA

2 g
>
>
Q
c
c
a
CUAGUCCGUUAUCAA

NG

£ Nature Biotechnology [FIFFRIE T 7EHEA/EYK
s AN LR A g T AA A R AR 1 %
ANFEDRE RURndbR Al NSRRI s R E )
RINZER, I EIKIESZ CRISPR-Cas9 R4 AEHE7EM
WIEE DRI AH ST E R (Shan et al., 2013; Feng et
al., 2013; Li et al., 2013; Nekrasov et al., 2013).

FIH CRISPR-Cas9 ZR il I [ 5 i g v]
DA B0 235 14 0 77 s I R R FH 28 A 5 s ]
—NEEDRR A R ORI B — N A [R] s 4 224
AL . BT RGREEA SRR, R 20 bp /&
H, PTRARTPABCTH LA HRICAE — 21 sgRNA, SRSk
IRF [ — 35 PR 22 A e [ N G 4 DA 22 AN [R] 2
DRIFEA s ) i[RI E R 2 MR, AT DA
Bl T S R 6] FR A AR BRI 5 ) — 2E R K
JRIIAN R R R T fg

CRISPR-Cas9 7 £ U 5t 45tk - A7 7ok ek
AT RERIN IR, ORI ALRE A e SIS R BIE E
TR RN IR A, Rl 2 LR DR T R AT A
D S ELRAEYKFE ., DEERS R S50 TR E
FREETT (A 5, 2013).

1025



Fenzi Zhiwu Yuzhong (Online), 2016, VVol.14, 1024-1028

9 S THMEF(RLIR), 2016 4, % 14 %, % 1024-1028 7
/ http://biopublisher.cn/index.php/mpb

M 1 M2

500 bp

500 bp
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7E: M: DL2000 maker; 1: pUC19-AG; 2: pPCAMBIA1302-
AG

Figure 2 Colony PCR screen

Note: M: DL2000 maker; 1: pUC19-AG; 2: pPCAMBIA1302-
AG
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Figure 3 Enzyme electrophoresis map of pUC19-AG
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WAL A PAM £514, $RE] PAM 2544 AGG( T X
Zhr ), 75 PAM Z5 174K 20 bp J751 v By g
#UALF41: ATCGTCTTCTCTAGCCGTGG.
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TGGTCGTCTCTATG...3’

SgRNA-3’-UAGCAGAAGAGAUCGGC-5’

Q)W BR AL 741 : IE S BE AG-P: 5°-GCA-
AATCGTCTTCTCTAGCCGTGG-3’; Jx X i AG-D:
5"-AAACCCACGGCTAGAGAAGACGAT-3" .
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5’-CATGAAGCCTTTCAGGACATGTATTGC
AGTATGGGCCGGCCCATTACGCAATTGGACG
ACAACAAAGACTAGTATTAGTACCACCTCGG
CTATCCACATAGATCAAAGCTGATTTAAAAGA
GTTGTGGATGATCCGTGGCAAQgggtcttcgagaagac
CtGTTTTAGAGCTAGAAATAGCAAGTTAAAAT
AAGGCTAGTCCGTTATCAACTTGAAAAAGTG
GCACCGAGTCGGTGCTTTTTTAGAGCTGGTT-
TGTGAACCGTCAGATCCGCTAGCGCTACCGG
ACTCAGATCTCGAGCTCAAGCTTCGAATTCT
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Table 1 Ligation reaction system

el F&(uL)
Reagent Amount (uL)
pUC19- AG 20

AT B 1

ddH,0 9

Total 30

3.4.4 [ H I B

FIH EcoR I, Nhe | XU 7] 55 4 {4k pUC19-
AG, DNA [HIYiiat 7 [F11ic £y 520bp (1) DNA F Bt .
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X pUC19- AG HEAHFAMMNEGY), BT 37°CHATH
BV 3 h, 285 E T HIR N RSER, 785
VI, . BEY) R SR FR (R 2)an R

% 2 EcoRI # Nhel XUEgY] & 3
Table 2 Double enzyme digestion reaction of EcoRI and Nhel
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Table 3 Enzyme reaction system of the objective gene fragment

il F&E(uL)
Reagent Amount (uL)
Plasmid 20

EcoR 1 ¢ Xba | 1

10 Buffer 3

ddH,0 6

Total 30

()R IE () 520 bp DNA F B 555 1 p
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Table 4 Ligation reaction system for the construction of
transgenic vector

il M=
Reagent Amount
pCAMBIA1302-Cas9 1 pg
520 bp DNA fragment 1 ug
10xBuffer SuL
T4 DNA ligase 2 uL
Total 50 uL

A F(uL)
Reagent Amount (uL)
pUC19-AG 20

EcoR | 1

Nhe | 1

10x Buffer 3

ddH,0 5

Total 30
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