
 

PROPOSAL AS DIRECTOR OF STUDIES &  
RESEARCH PROJECT 

MO-PHDMM-1 
Rev. 06 del 04/03/2022 

Page 1 di 2 

 
PROJECT 1 

DoS: Jean-Michel Cioni 

Title: The aging endosome: investigating the role of post-transcriptional control of gene 
expression in impaired endosomal function associated with aging 

Curriculum: CMB 

Link to OSR/UniSR personal page: 
https://research.hsr.it/en/divisions/neuroscience/rna-
biology-neuron/jean-michel-cioni.html 

 

Project description (Number of characters, including spaces: 2.000 - 3.000): 

Cell survival requires efficient strategies to ensure organelle formation, maintenance, and function 
throughout the lifetime of an organism. This is mainly achieved by the maintenance of the 
proteostasis, a control that functionally declines in aging cells. Endosomes are membrane-bound 
intracellular organelles present in all cell types. By their dynamic nature, endosomes are at the 
crossroads of intracellular trafficking, regulating cargo-specific exchanges with the plasma 
membrane, transport across the cytoplasm and degradation through lysosomal function. Defects in 
endosomal trafficking have been directly linked to a wide range of age-related human diseases, 
mainly affecting the nervous system (e.g Alzheimer Disease, Parkinson). Interestingly, the 
endosomal pathway has also been showed to decline in various systems during healthy aging and 
counteracting genetically these defects was found to correlate with lifespan extension. It appears 
therefore imperative to understand what causes the age-related impairments in endosomal 
functions, as well as determining how these defects mechanistically alter cellular homeostasis 
during aging and associated diseases. 
 
mRNA transcription and translation have been showed discordant in aging in various tissues 
including brain, where the age-related changes in protein expression are often not caused by 
changes in the corresponding mRNAs. This supports a key role for post-transcriptional regulations in 
the processes that lead to altered proteostasis. Numerous studies have reported a direct link 
between aging and specific alterations of translational control. These defects have been associated 
to altered expression levels of post transcriptional regulators, such as RNA-binding proteins or micro 
RNAs, as well as changes in the translational machinery. Interestingly, regulation of organelle 
function by co-translational targeting of specific transcripts is emerging as a new key regulatory 
process, including for endosomes. Moreover, a functional role for endosomes in regulating mRNA 
localization and translation has recently been proposed. However, whether and how the observed 
age-related decline in endosomal trafficking is linked to altered mRNA trafficking and localized 
translation is currently unknown.      
 
In this project we will combine the use of multiple models to investigate a potential role for 
endosome-mRNA association in the functional decline of the aging neuron. We aim to identify new 
molecular markers of senescence of the aged endosomal compartment as well as obtaining 
mechanistic insights into the loss of endosomal function in aging and associated diseases. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

This project requires the following technical skills: Animal handling, neuronal primary cultures, brain 
tissue dissection, various techniques of biochemistry (e.g. isolation of specific organelles), RNA 
extraction, single molecule FISH, immunocytochemistry.   
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