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Several studies have documented microbial patterns across ectothermic animal
species, however, their relationship with host fitness remains unclear. If such an
association exists, it could suggest that certain microbial groups may enhance
fitness. This could have significant implications for various research fields,
including insect pest control programs, by improving techniques centered on
microbiome-host interaction. Furthermore, this could shed light on why some
animal species thrive more than others in natural environments. In this study, we
analyzed the variation in gut microbiome and fitness across four Drosophila
species. Flies were captured during the summer in central Chile and identified
according to their morphological characters. The microbiome was measured
through 16S rRNA gene sequencing. Egg viability was used as a proxy for
fitness, and was measured per unit time to estimate the timing and proportion of
viable offspring. Significative differences were observed in the microbial
composition, relative abundance, and alpha diversity among the fly species.
Phylogenetically related fly species showed greater similarities in microbial
composition, relative abundance, and diversity. Species such as D. simulans and
D. melanogaster had higher viability rate compared to D. hydei. Notably, fly
species with lower alpha diversity and a higher relative abundance of
Acetobacter cibinongensis, Leuconostoc pseudomesenteroides, and Wolbachia
pipientis exhibited the highest viability rates. These results align with previous
findings on the beneficial effects of these bacteria on host reproduction. This
study highlights the link between the microbiome and fitness in Drosophila,
offering insights into the factors that may drive the success of certain animal
species over others.
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