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ABSTRACT:

Continued advances in high-throughput sequencing have created new opportunities to discern microbiome
composition from a variety of samples and to develop applications in ecological recycling efforts and health
and disease exploration. In this work, the study of Tenebrio molitor Linnaeus’s microbiome elucidated how
these mealworms adapt to consuming biodegradable-resistant materials, including polystyrene (PS), on a
varied diet. With 14 million US tons generated yearly, PS is a considerable environmental contaminant.
Determining the mechanism behind the digestion of PS into biodegradable components would have significant
ecological implications. Additionally, this work seeks to add to the understanding of the gut-brain axis through
microbiome profile examination, recently implicated in mental health disorders. The dysbiosis observed
between healthy patients and those afflicted with mental health disorders highlights the potential of differential
microbial composition and functional predictive modeling. However, for either of these applications to be
most meaningful, the implicit technical bias in microbiome research must be understood. Previous studies
have attempted to assess these variations with simplistic and unreliable models, failing to reflect a complexity
seen in either human or environmental samples. Along with the practical ecological and health-related
findings, this study highlights that the careful designing of microbiome-related comparisons, and matching
data processing pipelines, are necessary to ensure the reproducibility and reliability of results.
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