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Inflammatory Bowel Diseases (IBDs), including ulcerative colitis and Crohn’s disease, are chronic 

disorders of the gastrointestinal tract with rising incidence in Europe and increasing healthcare 

burdens. Current treatments are often inadequate due to the complex and heterogeneous nature 

of IBD. Thus, a better understanding of the mechanisms driving chronic inflammation is essential to 

discover new therapeutic strategies. Mitochondria have recently emerged as key players in 

inflammation control (Feno S. et al, 2021), representing promising targets in chronic inflammatory 

conditions. One of their roles is regulating calcium (Ca²⁺) homeostasis through buffering capacity. 

Ca²⁺ is transported into mitochondria via the Mitochondrial Calcium Uniporter (MCU), a highly 

selective channel in the inner membrane (De Stefani D. et al, 2011). Once inside, Ca²⁺ controls 

several mitochondrial functions. Disruption of mitochondrial Ca²⁺ balance can lead to dysfunction, 

causing increased reactive oxygen species (ROS) production and the release of mitochondrial DNA 

(mtDNA) and formyl peptides into the cytosol. These act as damage-associated molecular patterns 

(DAMPs), triggering inflammatory pathways like the NLRP3 inflammasome and cGAS/STING axis.

  

Our study investigates MCU’s role in IBD. To this end, we analyzed the inflammatory response in 

differentiated HT29 intestinal epithelial cells and human iPSC-derived intestinal organoids following 

stimulation with IL-1β, TNFα, and macrophage-conditioned medium. Preliminary findings show that 

both cytokines and macrophage-derived stimuli cause mitochondrial dysfunction in an MCU-

dependent way. Future research will explore the molecular mechanisms by which MCU modulates 

inflammation in intestinal epithelium. Additionally, we aim to test lipid nanoparticles (LNPs) for 

selectively targeting MCU, offering a novel approach to modulate its function in vivo. 


