
The use of hybrid guide RNAs to change gene expression using epigenetic editors
Ma Xiaonan
Master student
Shenzhen MSU-BIT University, Faculty of Biology, Shenzhen, China
E–mail: 2120240049@smbu.edu.cn

[bookmark: _GoBack]In the last decade, the CRISPR-Cas technology has gained widespread popularity in different fields from genome editing and detecting specific DNA/RNA sequences to gene expression control①. Nevertheless, some challenges remain, such as the risk of immunological reactions or off-target effects. To overcome these problems, we explored the innovative application of hybrid guide RNAs (gRNAs) in conjunction with epigenetic editors to precisely control gene expression ②.
A hybrid dual-sgRNA system without DNA cleavage was designed in this research. Each hybrid sgRNA pair consists of a standard scaffold, a fixed HBV target sequence, and a 3′ randomized extension (10/15/20 nt) to mediate RNA–RNA interactions for recruiting catalytically dead Cas (dCas)–epigenetic effector fusions③. An sgRNA library was constructed using BsaI/BbsI cloning with the pBAD inducible promoter, performed cell-based screening for functional hybrid sgRNA pairs, and validated the system with a three-plasmid reporter assay, where high GFP  fluorescence indicated efficient TetR blockage.
The results confirmed that we successfully constructed the library, screened stable kissing-loop hybrid sgRNAs, and achieved specific recruitment of dCas proteins to the target sites. This hybrid guide RNA platform enables safe and specific epigenetic regulation of HBV cccDNA without generating DNA double-strand breaks, providing a reliable experimental basis and novel strategy for regulating gene expression using hybrid guide RNAs combined with epigenetic editors⑤.
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