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Effect of fine particles from the combustion of biomass on the immune response and gene expression in larvae of
the mealworm, Tenebrio molitor. The impact of fine particles released from the combustion of biomass on
organisms in the environment has been widely studied. However, data on the effects of these particles on the
immune response and gene expression of the insect Tenebrio molitor is scarce. The present work evaluated the
impact of the particles from the combustion of biomass on the larval immune response and gene expression. The
larvae were exposed to four types of materials: biomass alone; ashes from the combustion of biomass, generated
by a three-stage sieve technique; a material remaining after the ash from the combustion of biomass was sieved
and oven-dried to a constant weight; and material from the combustion of the biomass that was not sieved. The
material that was not sieved exhibited the highest concentration of particles followed by that from the combustion of
biomass and then by the material that was sieved. The larvae were exposed to these materials for 7 days and the
subsequent developmental effects, the larval immune response and gene expression were evaluated. The ash
generated by the combustion of biomass promoted delayed development. The concentrations of particles in the
different samples and exposure durations (21 and 7 days) affected the larval immune response and gene
expression. The exposure to ash from combustion for 21 days induced the highest expression of antimicrobial
peptides (AMPs) in the fat body. Exposure to ash for 7 days induced the highest concentration of reactive oxygen
species in the larval hemocytes and the highest expression of AMP genes in the fat body. The materials that were
not sieved and sieved, which had the highest concentrations of particles, also exhibited the highest expression of
AMP genes in the fat body. The results suggest that the combustion of biomass can generate particles that are
detrimental for the immune response and development of mealworms.The overall goal of this proposal is to further
our understanding of the regulation of bone and protein homeostasis in normal and diseased tissues. In this
proposal, we will develop in vitro and in vivo functional imaging methods to quantify the bioavailability of
fluorophore-labeled proteins. Additionally, we will identify the natural ligands that are responsible for mediating
these interactions. The specific aims are 1) Develop a platform for the in vivo measurement of protein stability in
live animals using FRET-based probes; 2) Determine the effects of synthesis, catabolism, secretion, and
nonspecific delivery on
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