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Dr. Carolina Tropini is an Assistant Professor at the University of 
British Columbia in the Department of Microbiology and 
Immunology and the School of Biomedical Engineering. She is a 
Paul Allen Distinguished Investigator and in 2020 she was the 
first Canadian to be awarded the Johnson & Johnson Women in 
STEM2D Scholar in the field of Engineering. She is a CIFAR 
Fellow in the Human & the Microbiome Program (2021-2026) 
and a Michael Smith Foundation for Health Research Scholar 
(2019-2024). 
The Tropini lab is investigating how a disrupted physical 
environment due to altered nutrition or concurrent with 
intestinal diseases affects the microbiota and host at a 
multi-scale level. They are a cross-disciplinary group that 
incorporates techniques from microbiology, bioengineering and 
biophysics to create highly parallel assays and study how 
bacteria and microbial communities function, with the goal of 
translating the knowledge gained to improve human health. 
Dr. Tropini conducted her Ph.D. in Biophysics at Stanford 
University. Her studies in the laboratory of Dr. KC Huang 
combined computational and experimental techniques to 
investigate bacterial mechanics and morphogenesis. In 2014 she 
received the James S. McDonnell Foundation Postdoctoral 
Fellowship Award and she joined the laboratory of Dr. Justin 
Sonnenburg at Stanford. During her post-doc, Dr. Tropini applied 
her background in biophysics to study the impact of physical 
perturbations on host-associated microbial communities living in 
the gut. 
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The consortium of microbes living in and on our bodies is 
intimately connected with human biology and deeply 
influenced by physical forces. Despite incredible gains in 
describing this community, and emerging knowledge of the 
mechanisms linking it to human health, understanding the 
basic physical properties and responses of this ecosystem has 
been comparatively neglected. Most diseases have significant 
physical effects on the gut; diarrhea alters osmolality, fever and 
cancer increase temperature, and bowel diseases affect pH. 
Furthermore, the gut itself is comprised of localized niches that 
differ significantly in their physical environment and are 
inhabited by different commensal microbes. Understanding the 
impact of common physical factors is necessary for engineering 
robust microbiota members and communities; however, our 
knowledge of how they affect the gut ecosystem is poor. 
We are investigating how changes in osmolality affect the host 
and the microbial community and lead to mechanical shifts in 
the cellular environment. Osmotic perturbation is extremely 
prevalent in humans, caused by the use of laxatives, lactose 
intolerance, or celiac disease. In our studies we monitored 
osmotic shock to the microbiota using a comprehensive and 
novel approach, which combined in vivo experiments to 
imaging, physical measurements, computational analysis, and 
highly controlled microfluidic experiments. By bridging several 
disciplines, we are developing a mechanistic understanding of 
the processes involved in changes to gut environmental 
parameters, linking single-cell biophysical changes to 
large-scale community dynamics. Our results indicate that 
physical perturbations can profoundly and permanently change 
the competitive and ecological landscape of the gut, and affect 
the well-being of the host. 
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