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Abstract: Food security 1s a fundamental pillar of national security. Insect pests significantly affect crop yield
and quality, while the long-term improper use of chemical pesticides has led to a series of problems such as drug
resistance and environmental pollution. Developing highly efficient, eco-friendly, and safe new pesticides has
become an inevitable trend for the green development of agriculture. RNA pesticides, a new generation of pesti-
cides based on RNA interference (RNA1) technology, have emerged as a frontier in international research and a
key focus of the industry due to their advantages of strong specificity , Short research and development cycle, no
residue, and minimal impact on non-target organisms. This paper discusses RNA pesticides, first, introducing
their research and development background and highlighting their effectiveness in addressing the challenges of
agricultural pest and disease control. Next, it then elaborates on their biosynthesis methods, including bacterial
chassis production, yeast chassis production, and cell-free production, comparing the advantages and disadvan-
tages of different approaches. The paper further explores the industrialization status of RNA pesticides, cover-

ing global market size and growth trends, the achievements of domestic and international enterprises and re-
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search teams in their R&.D and application, and the guiding role of relevant Chinese policies in promoting their

development. Finally, it proposes that China needs to establish relevant technical standards and improve laws

and regulations in the application of RNA pesticides to accelerate their commercialization. This study aims to pro-

vide insights into the development trends and policy context of RNA biopesticides, supporting the R&.D and pro-

motion of RNA pesticides.
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Figure 1 Schematic diagram of the application strategy of RNA interference (RNAi) in the field of plant pest control
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Figure 2 Schematic diagram of the production technology of double-stranded RNA (dsRNA) using bacteria as the chassis
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Figure 3 Schematic diagram of the production technology of double-stranded RNA (dsRNA) using yeast as the chassis
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Figure 4 Schematic diagram of the production technology of double-stranded RNA (dsRNA) in a cell-free system
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