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PROJECT 2  

DoS: Simone Cenci 

Title: ComBAT aging: exploring the biological bases of the exceptional longevity 
of bats. 

Curriculum: Cellular and Molecular Biology 

Link to OSR/UniSR personal 
page:  

https://research.hsr.it/en/divisions/genetics-and-cell-biology/age-
related-diseases.html 

Project description (Number of characters, including spaces: 2 – 3,000): 

In the last decade, bats (Chiroptera) have emerged as an unorthodox, powerful model for inquiring the 
biological mechanisms of human aging and age-related diseases. Bats outperform other mammals in 
longevity, being capable of living up to 10 times more than expected for their size. The only flying mammals, 
bats require formidable energy supply, making their exceptional lifespan even more surprising and a 
challenge to most current theories on aging. Notably, bats are also virtually exempt from cancer and host 
many human pathogens without succumbing to infections, owing to unique, yet poorly known immune 
features. Since bats are wild and hardly encountered, their basic cell biology is still rather unexplored. 
 
Aging is associated with a progressive decline of autophagy, the bulk cellular strategy devoted to clearance 
of damaged organelles, protein aggregates and intracellular pathogens to maintain homeostasis. Building on 
phylogenomic evidence of evolutionary pressure and preliminary expression data in bat cells, we hereby 
hypothesize that bats evolved superior and life-enduring autophagy as a crucial stress-adaptive cellular 
homeostatic strategy against harsh metabolic requirements, with longevity as a side evolutionary effect. 
 
Supported by AIRC and the European Commission, we set out to investigate, for the first time, the cell 
biology of bats. Exploiting established protocols and a special EU license, we will sample, culture, analyze 
and manipulate bat tissues and cells, adopting cutting-edge hypothesis-driven approaches and 
comprehensive technologies to unravel the secrets of bats’ longevity. The candidate scientist will undertake 
an innovative wide range investigation on the cellular, organellar and molecular features underlying bats’ 
unique evolutionary adaptations, with special focus on bioenergetic and proteostatic pathways. Genetic 
manipulation on primary cells, systematically compared with human and mouse counterparts, will offer a 
powerful reductionist strategy to gauge the impact of bats’ distinctive features on disease resistance and 
longevity. Our preliminary data raise confidence that this framework may generate potentially revolutionary 
data to understand, contrast, and possibly reverse human aging and age-related diseases.  
 

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

- Molecular (qRT-PCR, FACS, IB), imaging (IF, TEM, IHC) and functional (proliferation, energy 
metabolism, apoptosis) assessment of gene and protein expression of homeostatic pathways 

- Functional characterization of adaptive responses 
- Morpho-functional characterization of mitochondrial function 
- Genetic and pharmacologic manipulation of proteostatic pathways 
- Genetic engineering of primary cells and cell lines 
- Critical analysis of experimental data  
- Experimental design, including contingency plans 
- Critical presentation of data in internal seminars, national and international meetings 
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