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Abstract
Messenger RNA (mRNA)-based therapeutics have recently emerged as highly appealing alternatives to DNA-based medicines or even proteins/peptides. Over the past 10 years, technological maturation has contributed to substantial progress of mRNA drug development and research in various fields including cancer immunotherapy, prophylactic vaccines, protein replacement, gene editing and regenerative medicines. The mRNA vaccine area is developing extremely rapidly this year, because the Coronavirus Disease 2019 (COVID-19) prompts global efforts to accelerate development of mRNA vaccines against the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). mRNA-based approach can theoretically produce any protein/peptide of interest via the protein synthesis machinery in the transfected cell itself in vivo. In recent years, many promising drug candidates have entered preclinical and clinical trials, and the application of mRNA therapy has ushered in a brand-new situation. This benefited from a large number of studies on the structural and chemical modification of mRNA, which greatly improved the stability and translation efficiency, while adjusted the immunogenicity of mRNA to induce the most effective and safe immune response. Simultaneously, with continuous breakthroughs of delivery technology, effective mRNA delivery can be achieved in many types of cells in vivo. Our lab is focusing on the design of mRNA sequence and delivery system for infection prevention and gene editing (Nat Comm, 2022; Adv Funct Mat, 2022; Sig Transduct Target Ther, 2022; Adv Funct Mat, 2021; J Control Release. 2021; Adv Drug Deliv Rev, 2021).
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