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Abstract
Human commensal ecosystems (‘microbiomes’) play critical roles in regulating



our health, by relaying multiple endogenous and environmental signals into the
human body, ranging from nutritional, bio-geographic, and immune-related cues.
Dysregulation of host-microbiome interactions constitutes a critical contributor
to human disease and to healthy aging and age-related diseases, ranging from
cardiometabolic disease, infectious predisposition, inflammatory disease, to even
cancer and neurodegeneration. The Elinav lab pursues mechanisms participating
in the reciprocal regulation between the host, its microbiome and dietary cues in
health and a variety of common human disorders. Using a variety of experimental
and computational technologies, we aims to decode the causal contributions of
diet, the environment and the immune and metabolic systems to microbiome-
contributed human multi-factorial diseases. For example, our metagenome-informed
metaproteomics (Integrated Proteogenomics of HOst-MicrobiomE-Diet, IPHOMED)
pipeline enables, for the first time, to non-invasively, accurately, and simultaneously
quantify microbiome function, host functional responses to the microbiome, and
the dietary exposome at single nutrient resolution. Using IPHOMED, we are able
to decode the causal contributions of diet to microbiome-connected human multi-
factorial diseases, construct trans-kingdom biomarkers, and decode the modulatory
roles of diet and digestion on these processes. As such, integration of IPHOMED
together with Al pipelines enables to progress precision nutrition as a viable modality
in metabolic and non-metabolic human diseases. Such mechanistic understanding
may enable to harness the microbiome, and its modulation, towards precision human

disease prevention and treatment.



