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Press release 

Science: a completely Italian research reveals how cells 
dispose of a receptor involved in many tumors


The process of cellular duplication is controlled by, among other things, stimuli from the cell’s environment through activation of certain receptors on its surface that function as proliferation switches. Eliminating these switches once they have performed their physiological function is crucial, because excessive proliferation is a characteristic typical of cancer cells. A group of researchers led by Pier Paolo Di Fiore and Sara Sigismund from IFOM and the University of Milan, in collaboration with the Experimental Imaging Center directed by Professor Carlo Tacchetti of the IRCCS San Raffaele Hospital, unveiled one of the mechanisms through which cells internalize one of these receptors, the EGF receptor, and eliminates it. The discovery, published today in the prestigious journal Science, and possible thanks to the support of AIRC, opens up new research prospects in the battle against cancers with abnormal EGF receptor levels, such as brain, colon, lung, and breast cancers. 

Milan, May 12, 2017 - Cells communicate with the outside environment through their cell membrane, which delimits their living space and is able to receive and transmit the myriad chemical signals that drive important cellular processes. This continuous exchange occurs through receptors located on the membrane that work something like antennas. One of these, the EGF receptor, is particularly important for receiving proliferation signals. However, once the signal has been received, the EGF receptor must be removed from the cell surface; otherwise, the cell would continue to divide uncontrollably. Removal of cell surface receptors occurs through the endocytosis process, in which the receptors are literally engulfed into the cell, where they are destined for destruction. Disorders and malfunctions in endocytosis can contribute greatly to tumor formation and proliferation, by leaving switches open to excessive stimulation that causes the cell to behave abnormally. That is why it is so important to understand this mechanism. "Understanding cellular mechanisms - explains Pier Paolo Di Fiore, Director of the IFOM Research Program 'Cellular Logistics in Cancer' and Professor at the University of Milan - is crucial to allowing us to study how these mechanisms are altered in various diseases, among which the most important for us is cancer. However, there cannot be action without knowledge. The road to developing new strategies to combat cancer goes through the molecular laboratories that study the extreme complexity of the cell: a long and meticulous, but absolutely essential task."
Pier Paolo Di Fiore's research team has spent the last 20 years studying endocytosis, revealing that it is much more complex than previously recognized by the scientific community. With the study published today in Science – which was only possible by combining genomic, proteomic and high resolution electron microscopy technologies - a new mode of absorption for endocytosis is described for the first time. "We have identified a group of specialized molecules. - says Sara Sigismund of IFOM, a research correspondent along with Professor Di Fiore - Some of them are in the endoplasmic reticulum, an organ that literally forms a network within the cell. When it is necessary to remove and destroy EGFR, the network extends up to the cell surface where the receptor is located and pulls it inside the cell. In abnormal situations where this group of molecules does not function properly, the network is no longer able to reach the cell surface to reabsorb the receptor, which continues to produce the duplication signal. "

"We were able to observe this mechanism thanks to an improvised high-definition microscope. A further demonstration of the need for cutting-edge technologies such as those at San Raffaele and experienced personnel who can use them in innovative ways to achieve excellence", explains Carlo Tacchetti of the Experimental Imaging Center at San Raffaele Hospital in Milan.

The next step will be to understand how the newly described endocytic mechanism may be altered in cancer cells. "If its role is confirmed," says Di Fiore, "it could explain why EGF receptor activity is increased in some tumors, paving the way for further research to identify new therapeutic targets for striking tumors and interfering with their growth."

The study was made possible thanks to funding from the Italian Cancer Research Association, Worldwide Cancer Research (UK), the Italian Ministry of Education, Universities and Research, the Italian Ministry of Health, the Monzino Foundation and the Italian Foundation for Cancer Research.


********************************************************************************
Reticulon3-dependent ER-PM contact sites control EGFR non-clathrin endocytosis – Science – May 12 2017

Giusi Caldieri1, Elisa Barbieri1, Gilda Nappo1, Andrea Raimondi4, Massimo Bonora6, Alexia Conte1, Lisette G.G.C. Verhoef1, Stefano Confalonieri1, Maria Grazia Malabarba1,2, Fabrizio Bianchi3, Alessandro Cuomo3, Tiziana Bonaldi3, Emanuele Martini1, Davide Mazza3, Paolo Pinton6, Carlo Tacchetti4,5, Simona Polo1,2, Pier Paolo Di Fiore1,2,3 and Sara Sigismund1
[bookmark: _GoBack]
1.  IFOM the FIRC Institute of Molecular Oncology, Milan, Italy.
2. Department of Oncology and Hemato-oncology (DiPO), University of Milan, Milan, Italy.
3. European Institute of Oncology, Milan, Italy.
4. Center for Experimental Imaging, IRCCS Ospedale San Raffaele, Milan, Italy.
5. Department of Experimental Medicine, University of Genoa, Genoa, Italy.
6. Department of Morphology, Surgery and Experimental Medicine, University of Ferrara, Ferrara, Italy. 

For press information

IFOM, Istituto FIRC di Oncologia Molecolare, Milano
Elena Bauer
Director of Communications and Press Office 
Tel. +39 02/574303821 - +39 3387374364
E-mail: elena.bauer@ifom.eu - Web: www.ifom.eu

University of Milan
Anna Cavagna
Head of Press Office
University of Milan
+ 39 02 50312983 - +39  3346866587
anna.cavagna@unimi.it

IRCCS Ospedale San Raffaele
Press Office
Tel. 02 2643 6255/4466/3004
E-mail: ufficio.stampa@hsr.it
Web: www.hsr.it

image1.png
UNIVERSITA
DEGLI STUDI
DI MILANO





image2.png
OSPEDALE SAN RAFFAELE




image3.png
FIRC INSTITUTE OF MOLECULAR
ONCOLOGY FOUNDATION




