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 Research interests In the last 7 years his research interests have been focused on the 
relationship between the transformation and the differentiation process. 
 
 
Terminally differentiated cells (TD cells) constitute the larger part of the 
mammalian body and are characterised by two main features: i) they 
have irreversibly lost their ability to proliferate (post-mitosis) and ii) they 
have acquired specialised functions in a cell-type specific manner. The 
progression of differentiation is a co-ordinated event in which 
irreversible cell cycle arrest is coupled to the expression of tissue-
specific genes. A large body of knowledge on the mechanisms 
governing progression through and/or arrest of cell cycle has been 
generated on cellular systems displaying reversible cell cycle. 
Surprisingly little is known about the mechanisms underlying the 
apparent inability of post-mitotic cells to respond to mitogenic stimuli. 
Therefore, studies of the mechanisms that determine the irreversible 
cell cycle arrest, which accompanies terminal differentiation, can 
increase our understanding of the control of the mutual exclusion of 
proliferation and differentiation and of the origin and progression of 
cancer.  
 
To perform a biased approach to cancer transcriptomes, we utilized a 
model of terminally differentiated (TD) myotubes in vitro, induced to re-
enter the cell cycle by the E1A viral oncogene, an early gene product of 



tumorigenic adenovirus. While the action of E1A has been largely 
linked to its interference with the growth suppression function of pRb-
family proteins, this event in itself is not capable of causing re-entry into 
the cell cycle of TD myotubes. 
 
In human cancers, alterations of the pRb-pathway are a frequent 
occurrence. However, they are thought to be insufficient by themselves 
to cause neoplasia, as also shown by recent evidence in a mouse 
retinoblastoma model. Thus, E1A might provide a useful tool to uncover 
pathways, concomitantly needed with the inactivation of the pRb 
pathway, which might be directly relevant to human carcinogenesis. 
 
To isolate cDNAs specifically induced and repressed by the action of 
E1A on TD myoblasts, we have chosen to use the PCR selection cDNA 
subtraction method (Clontech). The following major classes of genes 
could be identified: 
 
Class-A. Pocket protein-dependent (not induced, or scarcely induced, 
by YH47/dl928; induced by Rb removal), E2F1-dependent (induced by 
E2F1 overexpression) genes. 
 
Class-B. Pocket protein-dependent, E2F1-independent (or scarcely-
dependent) genes. Interestingly, a subset of genes in this class (MCM 
4, 6, and 7), which is known to be under the transcriptional control of 
E2F1 in non-post-mitotic cells, was not responsive to the 
overexpression of this protein in a TD environment, despite retaining 
pocket protein-dependence.  
 
Class-C. Pocket protein-indifferent genes (induced by YH47/dl928, but 
also activated by Rb removal). Almost all of these genes were E2F1-
independent, with the exception of K0648. 
 
Class-D. Pocket protein-independent, or substantially-independent, 
genes. This group of 5 genes was activated by YH47/dl928 and 
scarcely by Rb removal. These genes were also E2F1-independent. 
 
One interesting protein that emerged from the screen was: Np95. We 
have demonstrated hat this protein was specifically induced by E1A, 
but not by over expression of E2F-1 or of the cycE/cdk2 complex. In 
addition, the concomitant expression of Np95 and of cycE/cdk2 was 
alone sufficient to induce S phase in TD cells. In NIH-3T3 cells, the 
expression of Np95 was tightly regulated during the cell cycle and its 
functional ablation resulted in abrogation of DNA synthesis. Thus, 
expression of Np95 is essential for S phase entry (Bonapace et al, 
2002).  
 
We studied the role of Np95 in chromatin interactions. We show that 
Np95 is tightly bound to chromatin in vivo and that it binds to histones 
in vivo and in vitro. The binding to histones is direct and shows a 
remarkable preference for histone H3 and its N-terminal tail. A novel 
protein domain, the SRA-YDG domain, contained in Np95 is 
indispensable both for the interaction with histones and for chromatin 
binding in vivo. Np95 contains a RING finger. We also demonstrate that 
this domain confers E3 ubiquitin ligase activity on Np95, which is 
specific for core histones, in vitro. Finally, Np95 possess specific E3 



activity for histone H3 when the endogenous core octamer, 
coimmunoprecipitating with Np95, is used as a substrate (Citterio et al. 
2004).  

 Teaching experience and 
appointments 

Since 2001 he is the head teacher of the course of ‘General Pathology’. 
In 2002, 2003 and 2005 he has been also the head teacher of the class 
‘Immunology’.  
 
Since 2002 he is the Lecturer of ‘Biology of tumors’ within the course of 
‘Biology and Pharmacology of neoplastic transformation”.
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