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Abstract: A healthy gut microbiome is essential for proper bidirectional communication of the gut-brain
axis. Here, we investigated how fibre supplementation affects the distal colon microbiota composition, its
metabolic output via short-chain fatty acid (SCFA) concentrations, and the host's inflammatory response
and neurodevelopment through changes in gene expression. Four diets varying in fibre type were analyzed
to determine their effects on SCFA production using 1-D 1H NMR analysis, microbiota composition via
16-S rRNA sequencing, and gene expression profiling through quantitative polymerase chain reaction
(gPCR) assays using germ-free zebrafish as our model. High-fibre diets, specifically resistant starch (RS)
and fruit and vegetable fibre (FVF), significantly increased specific SCFA levels. These changes,
however, did not correlate to significant changes in gene expression related to immune response and
neurodevelopment. We identified that dietary modulation potentially influences host metabolic health via
SCFAs but that does not necessarily result in changes in gene expression, highlighting both the robustness
and sensitivity of our model.
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