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The mammalian intestine is a complex and highly dynamic tissue that relies on a precise balance 
of stem cell proliferation and differentiation, collective migration and cell death. The underlying 
mechanisms that coordinate these processes during intestinal homeostasis and disease remain 
poorly understood. To address this, we leverage organoid culture techniques combined with tissue 
engineering to generate novel in vitro systems to investigate how these essential processes are 
coupled and regulated. In addition to using these systems to study aspects of intestinal 
homeostasis, we also investigate how these processes become dysregulated in intestinal 
pathologies. Inflammatory Bowel Diseases (IBDs), for example, are characterized by a cycle of 
recurrent localized inflammation and poor barrier function. A dangerous complication of IBDs and 
other chronic inflammatory disease is fibrosis, a mechanical stiffening of the local connective tissue. 
It is not well understood how such changes in tissue mechanics during fibrosis modulate the 
inflammatory response. Using a combination of high-resolution microscopy, quantitative image 
analysis and biophysical measurements, we have recently 
uncovered novel molecular synergies between 
mechanosensing pathways and inflammatory cytokine signaling 
that modulate intestinal differentiation patterns and epithelial 
barrier function. Epithelial barrier function is largely mediated by 
cell-cell junction complexes, which we also find interact with 
morphogen signaling pathways that are crucial for regulating 
intestinal homeostasis and also implicated in intestinal 
tumorigenesis. Through these diverse interdisciplinary projects, 
we aim to uncover how mechano-chemical signaling networks 
regulate the pathophysiology of complex tissues like the 
intestine. 


