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INTRODUCTION: The nuclear envelope (NE) provides stiffness to the nucleus, 
protects the genome, and regulates the mechanotransduction process to regulate 
gene transcription via its network of proteins.  

RATIONALE: Considering that these proteins transmit cytoplasmic signalling to the 
nucleus through interactions with transcription factors, the identification and control of 
these interactions could play an important role in the regulation of cell differentiation 
and survival. In mesenchymal stem cells (MSCs), the NE proteins are crucial to the 
differentiation process. Mutations in some of them are linked to envelopathies, in 
which mesenchymal tissues are differentially affected. In addition, during the ageing 
process, their level is decreased, which would explain some of the age-related 
changes in osteosarcopenia. Lamin A and MAN1 are the most studied NE proteins in 
terms of their involvement in the pathogenesis of envelopathies.  

HYPOTHESIS: We hypothesized that these NE proteins are involved in the 
differentiation of MSCs into bone and fat, playing a role in the pathogenesis of age-
related bone loss.  

METHODS: Down and over expression of one protein at a time in MSC, and 
differentiation toward the two lineages. Comprehensive cell phenotype upon 
differentiation along with gene and protein expression analysis.   

RESULTS: We found mainly Lamin A to be a crucial for osteoblastogenesis and 
adipogenesis showing an inverse function on these mainly through Wnt/β-Catenin 
canonical pathway. Although MAN1 didn´t show a clear inverse pattern on both 
processes as Lamin A, it has a milder role in regulating adipogenesis but in both 
cases it shows an inverse role as Lamin A because MAN1 belongs to the TNF/BMP 
family regulating SMADS.  

CONCLUSION: The NE is crucial also for MSC differentiation and explain why 
mutations on them affect the musculoskeletal system and explain the affectation of 
muscle and bone with adipocyte accumulation during ageing.  

 


