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Over the past ten years the massive use of genomic and transcriptomic technologies 
has revealed groundbreaking information about the genetic drivers of cancer in 
general. The knowledge of these drivers is not only fundamental to understand 
oncogenesis but it can also be used to stratify the different type of tumors that affect 
specific anatomical locations. Ovarian cancer is the most lethal of all gynecological 
neoplasms. Even tough it is usually referred to as a single entity several types of 
tumors arise in the ovaries. The majority of ovarian neoplasms are aggressive and 
belong to the high-grade serous carcinomas subgroup, while the other subtypes of 
both malignant and benign tumors are more rare and therefore less studied.  
Starting from the premise that knowledge of the genetic features of all type of ovarian 
tumors is essential to understand their pathogenesis and behaviour, we performed a 
molecular genetic characterization of different subtypes of ovarian neoplasms. In the 
work behind this thesis, we used cytogenetics and transcriptomics data to study the 
role of miRNAs and fusion genes in ovarian cancer.  
miRNAs are 20-21 nucleotides RNA molecules that regulates the expression of  many 
genes. In two papers included in this thesis, we showed that deregulation of the 
miRNAs let-7a and miR-30c was identified in the ovarian tumors analyzed and that 
the loss of these miRNAs is correlated with the overexpression of the oncogene 
HMGA2. In a third paper we used miRNA-sequencing to identify miRNAs signatures 
that characterize the different types of ovarian carcinomas. We found that an entire 
family of miRNAs, miR-192/215, was expressed exclusively in mucinous carcinomas 
while it was downregulated in all the other types of ovarian tumors. This finding 
opens to the possibility of the use of these miRNAs as diagnostic biomarkers of 
ovarian mucinous carcinomas.  
In the fourth and fifth paper we aimed to identify novel fusion genes in ovarian 
carcinomas. Fusion genes are formed by parts of two different genes fused together 
as a consequence of a chromosomal rearrangement. Interestingly, we found that the 
DPP9 gene, which act as a tumor suppressor, was recurrently involved in fusions in 
high-grade serous carcinomas. Furthermore, the PCMTD1-CCNL2 fusion transcript 
as well as other fusions involving cyclin genes were recurrent in endometrioid 
carcinomas. 
 


