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Our laboratory focuses on understanding mechanisms of 
diseases associated to the digestive system, with a special 
focus on liver and intestinal diseases. By employing multi- and 
inter-disciplinary approaches, including the use of mouse 
models mimicking human disease combined with human 
data, we aim to : find out what goes wrong in diseased and 
cancerous tissues ; understand how organs can regenerate ; 
potentially engineer new tissues ; and, if regeneration goes 
awry, determine how it contributes to cancer.

Our interest is mainly driven by the discovery of 2 components 
initially identified in our laboratory to be downstream targets 
of the growth factor and nutrient signalling cascades : URI 
( Unconventional prefoldin RPB5 Interactor ) and MCRS1 
( Microspherule protein 1 ) proteins. URI and MCRS1 
expression turned out to be regulated in response to various 
environmental factors ( radiation, nutrients, bacteria, viruses, 
etc.), compromising their functions and activating pleiotropic 
circuits to support complex cell signalling networks, provoking 
severe outcomes. Importantly, URI and MCRS1 are respectively 
part of 2 independent protein complexes : the URI prefoldin-
like and the non-specific lethal ( NSL ) complexes. While 
URI might have some co-chaperone activities to maintain 
proteostasis, we identified MCRS1 to be a new regulator of 
histone acetylation and, therefore, a central component of 
the chromatin modifier complex NSL, whose loss in hepatocytes 
leads to cirrhosis development.

“ As part of our research direction to 
understand mechanisms of human 
diseases associated to the digestive 
tract, we have generated the first 
genetic mouse model of liver 
cirrhosis that exhibits many 
attributes of the human liver 
disease. This mouse will help us to 
determine the role of cirrhosis in 
liver cancer development.”
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Using various genetically engineered mouse models, 
including the ones generated in our laboratory for URI and 
MCRS1 gain- and loss-of-function, combined with other 
model systems and cutting-edge technologies ( including cell 
biology with organoid culture and quantitative imaging, 
biochemistry, and functional genomic methodologies ) and 
human data, our laboratory has devoted substantial effort 
over the last 5 years to understanding the molecular, cellular, 
and pathophysiological mechanisms linking environmental 
stresses to disease pathogenesis affecting organs of the 
digestive system ; in particular, we have focused on the liver, 
intestine, and pancreas, as these organs are physiologically 
interconnected and influenced through their exocrine and/
or endocrine functions.

We intend in the near future to continue deconstructing the 
mechanisms of pathologies associated to the digestive system 
in response to environmental stressors. Special effort will be 
put on studying the mechanobiology of liver tissue in healthy 
and diseased contexts from the physical and mechanical 
perspectives at the molecular, cellular, and tissue levels. This 
will enable us to determine how mechanical forces exerted 
within, as well as between, cells and their interactions with 
the surrounding microenvironments establish precise 
contributions at both micro- and macroscopic levels leading 
to liver disease. The goal is also to understand how an injured 
and diseased liver progresses to becoming cancerous tissue 
( FIGURE 1 ). In this context, mechanobiology-dependent 
immune mechanisms will also be genetically manipulated in 
vivo to better understand their impact on the diseased liver. 
Additionally, applying mathematical models to quantitatively 
study and analyse mechanical forces and cellular plasticity is 
an important focus of our collaborations with other research 
groups. Bioinformatics analysis of various datasets will also 
be used to complement our studies.

Moreover, the use of nanotechnology-based theranostics 
combined with the latest imaging technologies and in vivo 
liver disease models generated in our laboratory might provide 
additional opportunities to complement our work and impact 
the field of medicine in diagnosis and treatment.

Additionally, recent data from our lab indicate that URI and 
MCRS1 are essential for early stages of development. Therefore, 
we are currently putting efforts into elucidating the role and 
functions of the URI prefoldin-like complex and the NSL 
complex during embryonic development, where both 
complexes might play a role in cellular plasticity. We will pay 
special attention to deciphering the molecular and cellular 
mechanisms implicated in these processes.

Finally, one of our future goals is also to understand the 
functions of URI prefoldin-like and NSL complexes by 
deciphering their structural organisation via electron 
microscopy or crystallography. These long-term perspective 
projects have just been started in our lab. s
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FIGURE 1 Representation of some 
of our research directions. We aim to 
determine and target the mechano-

transduction pathways in the pro-
gression of liver cirrhosis to hepato-
cellular carcinoma.
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