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Cadmium (Cd) is a heavy metal, commonly found in the earth’s crust combined with other 
elements. However, having been released into the environment for decades by anthropogenic 
activities (Thevenod, 2009), Cd is now considered one of the most common environmental 
contaminants. In particular, Cd can occur in air, water, soil and subsoil. In 1993, Cd was 
classified by the World Health Organization’s International Agency for Research on Cancer 
(IARC) as a human carcinogen (Group 1). However, the molecular mechanisms underpinning 
Cd carcinogenicity are still not fully understood. As a non-genotoxic agent, it cannot directly 
cause DNA mutations; it can instead act through the alteration of epigenetic mechanisms and 
gene expression, the induction of oxidative stress, the inhibition of DNA repair mechanisms 
and the interaction with Zn proteins. To better investigate Cd-induced carcinogenesis, we 
decided to use the Cell Transformation Assay (CTA), one of the most advanced in vitro tests 
to screen the carcinogenic potential and to understand the mechanism of action of chemical 
substances. Indeed, these assays offer several advantages in comparison to the in vivo 
bioassays in rodents, especially their ability to reproduce key stages of in vivo transformation. 
We first carried out a transcriptomic analysis to evidence deregulated pathways in 
C3H10T1/2Cl8 after 24h of Cd treatment and in foci-derived transformed cells. 
Consequently, we focused on metabolic rewiring and modifications of mitochondrial structure 
and function caused by Cd. Finally, we compared the transcriptome of two different human 
cell lines: hepatocellular carcinoma HepG2 cells and neuroblastoma SHSY5Y cells, in the 
search for genes deregulated in both the cell lines.  
Due to the limits of the current methods in adequately addressing the identification of non-
genotoxic chemicals, the scientific and regulatory community has recognised the need to 
develop the so-called Integrated Approach to Testing and Assessment (IATA) (Corvi et al., 
2017). In this perspective, the present thesis project included mechanistic studies and in vitro 
assays on the basis of an integrated approach which, using multiple sources, is able to provide 
many useful information for the understanding of the carcinogenesis process and the 
underlying mechanisms.  


