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Abstract

Sequence-specific nucleases are powerful tools for genome editing. The RNA-guided Cas9

nuclease from Streptococcus pyogenes can be effectively targeted to genomic loci and generate DNA breaks. The

site-specific DNA cleavages of Cas9 rely on the core 20 nt targeting sequences within its guide RNA (sgRNA or

gRNA). In this paper, we describe a modified version of the CRISPR/Cas9 system, which significantly simplifies

the construction of gRNA expression vectors. Using this system, we have efficiently generated HtrA2 knockout

HEK293T cells by removing the first exon of the gene. This improvement significantly reduces the cost associated

with the genome editing using CRISPR/CAS9 system.
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The gRNA expression vector contains the transcription initiation G (red) after the U6 promoter. The annealed oligos containing the targeting sequence
of gRNA could be ligated with the pPBSK(delB)-U6-gRNA-Bsa I-EcoR 1-Bsa 1 vector predigested with Bsa 1. The EcoR 1 site (yellow) between the two
Bsa 1 sites was used for identification.
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Fig.1 Schematic diagram of the Cas9 and gRNA expression vectors
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T1 and T2 were gRNAs targeting Exonl. F1 and R1 were the PCR primers used for the verification of Exonl deletion.
El2 FCRISPR/Cas9RiFRHrA2E — 5N 2-F
Fig.2 CRISPR/Cas9-mediated deletion of the Exonl of HtrA2 gene
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Table 1 Oligonucleotide sequences used to generate
gRNA expression vectors

71FRNA SHATIRIT S

gRNA Oligonucleotide sequence

TI1F 5'-TCT GAA GGA CTT CAG GTA C-3'
TIR 3’-AGA CTT CCT GAA GTC CAT G-5'
T2F 5'-TGT GCT TTC CCT CCATTT C-3’
T2R 3’-ACA CGA AAG GGA GGT AAA G-5'

D)o A HHIrA2% A R % E 514 F1: 5-AGT
CCT GAG GCG CGC CGG AAG-3"; R1: 5'-GGC GTT
GGT GAC AAT GAG CCC-3'.
2.3 pBSK(delB)-U6-gRNA T1. T2#{K#iE
5 P gRNAG [H13R K (THil %2 98 °C, 3 min
Je B Z =), ENL Bsa 1§V R pBSK (delB)-
U6-gRNA-Bsa I-EcoR 1-Bsa 13544, ¥4k % DH5a
PRI T % F EcoR 1R V) %558, D% N gRNAJT1

M Con T1 T2

JRINIE N gRNATTHI AR A g B EcoR TY) 2kt . M: DNA marker;
Con: XH8; T1I/T2: #EAT/T2 gRNAFF (I gRNAF IE A
Eliminating the EcoR I site in the gRNA expression vector after the in-
sertion of the targeting sequence. M: DNA marker; Con: control; T1/T2:
T1/T2 gRNA targeting vector.

El3 EcoR 1B EgRNASIA (K
Fig.3 Identification of the gRNA expression vectors with EcoR 1
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(B)
5-ACTTCTGAAGGACTTCAGG = = = = = = = = TTTCAGGCACCCTTTCTTGGGCCGC-3'

N

HtrA2 Exonl deletion (-697 bp)

A: HE R ZAPCRYE 5 HirA2 Exonlmil B (R4 RK, FH % 58 5 F 1/R1 PCRYE 52 Exon 1 KRB 1% 0, B 2E 2 (W) I 41 o kK7 5104 B9 )% 45956 bp,
Mk HirA2 Exon 1 (KO) T 1 [ FEZY 41260 bp. “*”H /R AERE R PEPCRAT o B: ¥ PCRAE & Hird2 Exon (KO)g 540 #1774 3¢ % %2 pBSK (delB)
i, BFE, T1L T2 R 22 [AIf9697 bplf 31k .

A: genomic PCR analysis of the cells with Ht742 Exonl deleted. The PCR product of wild type cell line was 956 bp, and that of knock-out cell line was
about 260 bp. “*” means non-specific PCR band. B: cloning and sequencing the PCR product, result showed 697 bp deletion between T1 and T2 target.

&4 £ HtrA2 Exonlag & BIZABEHK
Fig.4 Identification the cell lines with HfrA2 Exonl deleted
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2.4 HEIIHtrA2 Exonl 3R HY 555 i 4Bk , HirAz
#Cas9. gRNATI. gRNA T2 L#54 A\HEK293T

M. 48 haTHA TSR, A7 FRAGRESH I, s F g i b

P96 FLA o firdh B e 96 LA K 22 70% i Hi /b

40 i Direct PCR Kitd B4 55— 4B 11751, %E e

— — B-tubulin

T . W13 %8 Hird2 Exonl %5 ¥4 PCR 4 vt
b 22 pBSK(delB) il 77, 15 3 R 241 e 41 EA T LEX,
M HrA255 A 51 e A5 Rl e o

I R PR Her A2 55— A0 87 10 P 51 K B4k
260 bp, BFAERL P HIKJE 956 bp(El4A). H
P A1) PCR ™4 7d I 52 pBSK (delB)H il > LL X}, i
NHrA2 Exonl [ ] i R 20 (K14B) .

R HirA2 Exonl 20 R (KO#1 . KO#2)HtrA2 R IAH e, WT: B4
TN AUAK; B-tubulin: N2,
HtrA2 expression is undetectable in the Exonl knockout cell lines
(KO#1. KO#2); WT: wide type cell line; B-tubulin was served as the
loading control.

BlS WBiHillHirA2 Exonl Ry fF HtrA2H) %

Fig.5 The expression of HtrA2 in HtrA2 Exonl

targeted cell line
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