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Semiochemicals for pest control in the age of synthetic biology
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Abstract: Pest control is vitally important to human society. It not only controls the damage to agriculture, for-
estry and horticulture, but also relates to human and animal health and environmental safety. The strategy of in-
tegrated pest management (IPM) from a holistic biological and environmental perspective has gained popularity.
The rise of synthetic biology has created opportunities for investigating semiochemicals involved in interactions
between organisms within ecosystems and developing innovative approaches for pest management. This paper
focuses on the biological approaches of analysis and synthesis and explores two questions: (1) How can we har-
ness semiochemicals to control pest populations? (2) How can synthetic biology provide new options for pest
control methods based on semiochemistry? The paper also discusses the unity of opposites between analysis and
synthesis, and the application potential of the biosynthesis of pheromones and allelochemicals in bio-manufacturing.
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Figure 1 Sex pheromone communications in two closely related species Helicoverpa armigepa and Helicoverpa assulta'
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The binary pheromone blends with reversed ratios released by females, the olfactory sensory neurons in male antennae for phero-
mone reception, glomeruli of antennal lobes and higher brain centers in male brains for pheromone processing and integration,

male behavioral responses (from top to bottom). Dm-p, posterior dorsomedial unit; V: ventral unit; MB: mushroom body;

1LLH: lateral horn.
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Figure 2 The tritrophic interactions among cotton,

Helicoverpa armigera, and Campoletis chlorideae™
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Figure 3 The gustatory perception of glucosinolates from hostplants in adults and larvae of the cabbage white butterfly , Pieris rapae
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