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Abstract

The intestinal microbiota is a complex and adaptive ecosystem that varies between
individuals and changes throughout life, influenced by both environmental cues and
host factors. Physiological changes in microbial communities occur across temporal
scales from diurnal oscillations to ageing-associated trajectories. Despite constant
exposure to external challenges, such as dietary shifts, antibiotics, and infections,
microbial communities are characterized by compositional and functional equilibria,
governed by resilience mechanisms. This resilience i1s essential for sustaining a
balanced host-microbe interface and protecting against dysbiosis-related conditions,
including inflammatory bowel disease (IBD) and metabolic disorders. Conversely,
a resilient, but dysbiotic microbiota may contribute to disease manifestation and

progression.

Microbiota resilience depends on multiple factors, including microbial diversity,
keystone species, and inter-microbial interactions such as cooperation and
competition. Mechanisms like quorum sensing, auxotrophies, functional redundancy
and host selection enable communities to recover from disruption. Host-microbiota
interactions, particularly those governed by the immune system, play a pivotal role
in transient or stable adaptation to specific perturbations related to life-history

events, such as antibiotic treatment, malnutrition or pregnancy.

In this talk, I will discuss current concepts and mechanisms of microbiota resilience,
tools for assessment, e.g. metabolic modelling, and its implications for human health,
with a focus on IBD and ageing. I will also highlight strategies aimed at promoting
microbial resilience including dietary modulation, and targeted microbiome therapies

for disease prevention and long-term health maintenance.
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