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Abstract: Gene editing technology has been a hotspot in the field of biotechnology. CRISPR/Cas

systems are efficient gene editing tools because of its specificity, simplicity and flexibility, these

Received: January 19, 2022; Accepted: April 6, 2022; Published online: April 13, 2022

Supported by: Research Project on Agricultural Science and Technology Innovation of Shanxi Academy of Agricultural
Sciences (YGJPY2010); The Central Government Guides Local Science and Technology Development Fund Project, China
Corresponding author: L1 Pengbo. E-mail: Ipbmhs@126.com

BEBEWE: (PG E R B = BER LB QU TS (YGIPY2010); 5| Sy B4 & Rt 40 H



2714 ISSN 1000-3061 CN 11-1998/Q =4 T #2244  Chin J Biotech

features enabled the rapid application of CRISPR/Cas systems in a variety of organisms. Moreover,
the combination of transcriptional activator with dead Cas protein can achieve specific regulation of
gene expression at the transcription level, which has made important contributions to the development
of biotechnology in medical and agriculture. Overexpression of foreign genes is a common method to
verify gene function and regulation. However, due to the limitation of vector capacity, it is difficult to
achieve overexpression of multiple genes. CRISPR/Cas9 activation system can regulate the expression
of multiple genes under the guidance of different guide RNAs to verify gene functions at the
regulatory level. This review summarizes the composition of the CRISPR/Cas9 activation system and
different activation strategies, and summarizes solutions for excessive activation. It may facilitate the

application of CRISPR/Cas9 activation system in genetic improvement of cotton and herbicide

resistance research.
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Diagram of dCas9-mediated transcriptional repression and activation.
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Figure 2 Modified SunTag system for simultaneous recruitment of TET and another factor (factor X).
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Figure 3 The diagram of dCas9-VPR system. The dCas9 fused with VP64-p65-Rta to activate the target

gene.
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Figure 4 The diagram of dCas9-TV system.
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[l 7 iR, CRISPR-Act2.0 %4852 Rk dCas9-
VP64 ML, 55 SRS SRR R T 3-4 5.

I
||IIIIIIIIIIlII

S
— \IIiiny

& 5 scRNA RZGET=
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2.2.4 CRISPR-Act3.0 &%
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Figure 7 The diagram of CRISPR-Act2.0 system.
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PR B RS o HE— 20 LA e s 2 A T 42 i
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