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Abstract 
Bile acids (BAs) are central to digestion, cholesterol regulation, and host–microbe 
communication. Synthesized in the liver and released into the gut, host‐produced BAs 
undergo a variety of microbial-driven modifications that diversify their chemical structures 
and biological functions. These alterations are sensed by the host, which in turn regulate BA 
production. When this cycle is disrupted, BA homeostasis can break down, leading to liver 
disease and metabolic disorders. Despite extensive research, we lack a full understanding of 
how and why bacteria collectively modify BAs.  
 
This project focuses on two fundamental and complementary BA modifications: 
de‐conjugation and the recently discovered re‐conjugation of BAs with different amino acids.  
 
Questions: Why are only some bacteria capable of performing one or both processes? Under 
which environmental conditions do organisms that can execute both modifications perform 
one over the other? How do these alterations influence community dynamics, particularly in 
the context of pathogen invasion? 
 
This project focuses on combining theory with experiments to identify ecological principles 
in bacterial driven BAs modifications. 
 
Main technical approaches 
Mathematical modelling –microscopy and microfluidics – image analysis – data analysis – 
metabolomics. 
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Type of contract 

Scholarship of € 24.500 gross per year awarded by Istituto Clinico Humanitas. This sum is 

subject to IRPEF income tax and exempt from social security contributions.  

Borsa di studio pari a € 24.500 annui lordi erogata da Istituto Clinico Humanitas. Importo 

soggetto a tassazione IRPEF ed esente da contribuzione previdenziale. 
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