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Personalized Nutrition By Prediction of Glycemic Responses
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Abstract
The past decades have witnessed a surge in the prevalence of obesity, diabetes and metabolic
syndrome. Many of these disorders are associated with high post-meal blood glucose responses,
but common dietary methods for controlling these responses have limited efficacy, mainly due
to high interpersonal variability in the responses to even the same meal. One of the factors
underlying this variability is the gut microbiome: a huge ecosystem of bacteria, archaea, viruses
and eukaryotes with vast potential metabolic capacity. In our work, we developed new tools for
the analysis of the gut microbiome and used these tools, along with blood parameters, dietary
habits, anthropometrics and physical activity to accurately predict post-meal blood glucose
responses to real-life meals. These predictions were then used to design personalized diets which
successfully reduced hyperglycemia. Our results suggest that personalized diets can successfully
lower post-meal blood glucose and its grave metabolic consequences.
In a recent study, we show that differences in the presence of even a few genes between
otherwise identical bacterial strains are associated with critical phenotypic differences in the
host. In this study, we uncover several possible mechanistic links between the microbiome and
its host, including a region in Anaerostipes hadrus that encodes a composite inositol catabolismbutyrate biosynthesis pathway, the presence of which is associated with lower host metabolic
disease risk. Overall, our results uncover a nascent layer of variability in the microbiome
associated with microbial adaptation and host health.
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