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SCIENTIFIC ACTIVITY 

Coordinator of the Research Group on MITOCHONDRIAL CALCIUM SIGNALLING at the Department of 
Biomedical Sciences, University of Padua (Italy): https://www.biomed.unipd.it/ricerca/aree-
tematiche/mitochondrial-pathophysiology/mitochondrial-calcium-signalling 

 

Research keywords and abstract 

5 keywords 
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muscle physiology 
 
Abstract 

The research interest of Prof. Rizzuto has been centered on the study of cellular signalling, with special 
focus on intracellular calcium homeostasis. He pioneered the use of molecularly engineered 
recombinant luminescent and fluorescent proteins for studying calcium homeostasis at the subcellular 
level. Subcellular targeting first of the luminescent protein aequorin of Aequorea victoria, and then of 
luciferase of Photinus pyralis and of the continuously expanding group of fluorescent probes based on 
green fluorescent protein (GFP) of Aequorea victoria, allowed major advancements in the study of 
calcium signalling, cellular metabolism and organelle morphology. With this methodological 



breakthrough, new biological concepts have been acquired, which include i) the participation of 
mitochondria in cellular Ca2+ homeostasis and their role in translating calcium signals in effects as 
diverse as stimulation of metabolism and induction of cell death, ii) the occurrence and significance of 
signalling microdomains in the proximity of mitochondria, iii) the identification of the Golgi apparatus 
as an agonist-sensitive Ca2+ store, and iv) the major Ca2+ rises occurring under the plasma membrane 
upon cell stimulation, to cite a few. In 2011, using a combination of experimental approaches (in silico 
search, reconstitution in planar lipid bilayers and electrophysiological characterization, expression and 
silencing in cultured cells, site-specific mutagenesis) he identified the mitochondrial calcium uniporter 
(MCU), the only fundamental component of the cellular calcium signalling machinery yet to be 
discovered. This result has opened, with an explosive pace, the molecular era of mitochondrial Ca2+ 
homeostasis, that combines the molecular insight into a multi-subunit protein complex, radically 
different from all other cellular channels, to the possibility of clarifying the role of mitochondria 
calcium homeostasis in the physiological regulation of tissues and in the pathogenesis of highly 
prevalent human diseases (neurodegenerative disorders, ischemic heart disease, cancer). Recent data 
on the role of MCU on muscle trophism and inflammasome control have provided a solid background 
to the possibility of targeting MCU with traditional and RNA-based drugs for treating pathological 
conditions such as age- and disease-related sarcopenia and inflammation-based diseases, such as 
inflammatory bowel diseases, lung fibrosis and atherosclerosis. Finally, with an approach similar to 
that employed for the discovery of MCU, also the long-sought and debated mitochondrial KATP channel, 
proposed to be a primary regulator of ischemic pre-conditioning, has been identified by Prof. Rizzuto’s 
research team in 2019 and shown to control the volume of the mitochondrial matrix and the activity 
of respiratory complexes.  

 

Research Projects - Principal Investigator  

The research activity of prof. Rizzuto has been supported through the year by grants from the 
European Research Council (ERC Ideas Advanced grant - MitoCALCIUM: Mitochondrial calcium 
signalling: molecules, roles and pharmacological targeting), the EU FP programs, the National Institute 
of Health, the Italian Association for Cancer Research (AIRC), Telethon- Italy, the Italian Education and 
Health Ministries and the Cariparo and Cariplo bank foundations. 
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Editorial Activity 

Prof. Rizzuto routinely acts as reviewer for international scientific journals (Nature, Science, Cell, J. Cell 
Biol., EMBO J., J. Biol. Chem., Trends Cell Biol., etc.) and granting agencies (he is currently member of 
European Research Council and EMBO review panels).  

 

Program Chairs/Organization Committee 

- Gordon Research Conference on Calcium Signalling, Renaissance Tuscany Il Ciocco, Lucca, Italy, June 
2013 (Chair: R. Rizzuto; vice-chair: D.I. Yule) 
- Gordon Research Conference on Calcium Signalling, Colby Sawyer College- New London- NH, USA, 
June 2011 (chair. K. Foskett; vice-chair: R. Rizzuto) 
- EMBO Workshop on “Calcium signaling and diseases”, Capri, Italy, September 2004 (organizers: E. 
Carafoli, R. Rizzuto) 
- 12th International Symposium on Calcium Binding Proteins and Calcium Function in Health and 
Disease - Cavalese, Italy,  February 2002 (organizers: E. Carafoli, R. Rizzuto, T. Pozzan)  

 

Keynote speeches and lectures   

                                               
Prof. Rizzuto gave >300 lectures at national and international meetings (including >20 plenary 
lectures) and seminars in Universities and Research Institutes. 

 


