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“Unseen Influences: The Pervasive Impact of Environmental Volatiles on
 Eukaryotic Gene Expression and Physiology’’

 The culmination of this research underscores the significant role that volatile organic compounds (VOCs) play in
shaping the physiology and gene expression of eukaryotes, including animals, plants, and even disease vectors like
mosquitoes. The findings highlight the complex interactions between organisms and their environment, particularly
how varying exposure to microbial volatiles can influence biological processes across different species. In animals,
the work with Drosophila melanogaster and subsequent studies in mice and human cells demonstrate that long-term
exposure to volatiles such as diacetyl can lead to wide-ranging changes in gene expression and histone modification.
These changes not only affect the olfactory system but also have broader implications for brain function and disease
progression, suggesting that VOCs could have therapeutic potential. In plants, the study reveals that similar volatile
compounds can epigenetically influence key developmental processes and stress responses. The discovery that both
plants and animals share conserved pathways for responding to environmental volatiles emphasizes the universal
importance of these compounds in eukaryotic biology. Finally, the research into Aedes aegypti olfaction provides
critical insights into how disease vectors detect and respond to human-relevant odors. Understanding the olfactory
mechanisms of these insects opens up new avenues for controlling their behavior and potentially reducing the
spread of diseases. Overall, this body of work highlights the profound and often underappreciated impact of
environmental volatiles on eukaryotic organisms, with implications for health, agriculture, and disease control. It
calls for a deeper exploration of how these ubiquitous compounds shape the biological world around us. 
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