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PROJECT INFO 

Title of the proposed 

project:  

Novel tools to model chromothripsis and cancer genome evolution 

Short description of the 
project 

The development of models to faithfully recapitulate human 
cancer has provided the ground for a better understanding of the 

molecular mechanisms regulating tumor initiation and 
progression.  

Among the different classes of chromosomal abnormalities, 

extrachromosomal circular DNAs (ecDNAs) are associated with 
tumor heterogeneity, genomic evolution, and therapeutic 

resistance. Notably, ecDNAs found in patients frequently arise 
following chromothripsis events and are often characterized by 

complex rearrangements. Currently, there is no model system 

that faithfully recapitulates their formation and contribution to 
tumorigenesis. This lack of models is relevant because 

chromothripsis and the presence of complex ecDNA are pan-

cancer phenomena and associated with poor prognosis in adult 
and pediatric patients. 

The project focuses on the design of next-generation cancer 
models that recapitulate the complexity of the cancer genome 

and, in particular, on how catastrophic events like chromothripsis 

can promote tumorigenesis, tumor progression, and therapeutic 
resistance. 

Main research area for 
the project  

Cancer Biology; Genome engineering 

Second research area 

for the project  

Molecular and cellular biology 

3 key words for the 

project 

ecDNA; chromothripsis; cancer modeling 

 

LAB INFO 

Main topic/s of the lab Cancer genome evolution and dynamics 

Short description of the 
lab activity  

The lab has recently been established at the Italian Institute for 
Genomic Medicine and aims at developing novel tools and 

models to recapitulate the genomic complexity of cancer cells. 
We are particularly interested in how catastrophic processes, like 

chromothripsis, can shape the evolution of the cancer genome 

during the different steps of tumorigenesis. The lab takes 
advantages of CRISPR engineering tools to design innovative 

model systems to crack the biology of the functional products of 

chromothripsis events, including the formation of complex 
heavily rearranged extrachromosomal DNAs (ecDNAs). Our long-

term goal is to identify novel vulnerabilities associated with 

these chromosomal aberrations and translate this knowledge to 
the development of more effective therapies for patients with 

aggressive ecDNA- and chomothripsis-driven tumors. 
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