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The persistence of hepatitis B virus (HBV) is driven by nuclear covalently closed circular DNA (cccDNA), which remains resistant to current therapies[1]. Epigenetic silencing using catalytically inactive CRISPR–Cas9 (dCas9) requires stable and cooperative binding of multiple single guide RNAs (sgRNAs), but identifying optimal sgRNA dimers targeting adjacent sites on HBV cccDNA from large sequence spaces remains a major challenge[2]. To address this, two validated sgRNAs were selected that target adjacent HBV cccDNA sites[3], using them to construct stable dimers for effective epigenetic silencing. Therefore, a three-plasmid genetic selection system was developed in Escherichia coli linking sgRNA dimer formation to a fluorescence readout. The TetR–pTet based system regulatory circuit: dCas9 and sgRNA dimers target two binding sites within the TetR promoter, repressing its expression and thereby activating GFP transcription. These sgRNA dimers, selected based on their ability to form stable kissing-loop structures with dCas9, enhance cooperative DNA binding, reflected in fluorescence intensity which correlates with sgRNA dimer formation efficiency[4]. The system will be validated by tetracycline titration, which is expected to demonstrate a high dynamic range, low background signal, and a robust selection window suitable for high-throughput screening[5]. Correct plasmid assembly and library construction will be confirmed by restriction analysis and sequencing. The system is designed to support both positive (fluorescence) and antibiotic-based selection, enabling efficient enrichment of high-performance sgRNA dimers. This platform will enable high-throughput functional screening of sgRNA dimers based on their biological activity rather than RNA–RNA affinity alone. It will provide a scalable approach for engineering multi-component CRISPR systems and may facilitate the development of improved strategies for epigenetic silencing of HBV cccDNA.
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