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PROJECT 2 (optional) 

DoS: Davide Gabellini 

Title: Transcriptional regulation of cancer immunity 

Curriculum: Cellular and Molecular Biology 

Link to OSR/UniSR personal page: 
https://research.hsr.it/en/divisions/genetics-
and-cell-biology/gene-expression-and-
muscular-dystrophy.html 

 

Project description (Number of characters, including spaces: 2.000 - 3.000): 

Immunotherapy has shown a strong impact in oncology and human health. Nevertheless, it remains 
ineffective for most of patients and only a minority of them shows a long-term beneficial response. 
Immunotherapy effectiveness strongly depends on the presence of a pre-existing intratumoral immune 
response. Thus, understanding the mechanisms stimulating intratumoral T-cell infiltration could allow the 
development of strategies to turn "cold tumors” into "hot tumors” and to increase the effectiveness of 
immunotherapies. 
Endogenous retroviruses (ERVs) are prevalent in the human genome and their expression activates receptors 
of the innate immunity pathway leading to induction of an interferon response called viral mimicry. 
Consequently, high tumor ERV expression correlates positively with intratumoral T-cell infiltration, overall 
survival, and progression-free survival upon immunotherapy. However, little is known about direct regulators 
of ERV transcription in cancer. 
We discovered a novel Direct Activator of Erv Transcription in cancer cells, which we called DAET. We found 
that DAET expression is significantly and positively correlated with that of immunogenic ERVs and the presence 
of an intratumoral immune response. Moreover, we discovered that treatments promoting tumor antigen 
presentation, anti-tumor immunity and working synergistically with immunotherapies require DAET 
expression. Based on our results, we hypothesize that DAET is a transcriptional activator of immunogenic ERVs 
and viral mimicry, and a relevant player in immunotherapy. Thus, the identification of direct DAET targets and 
the characterization of its biological effects in cancer cells will elucidate how DAET drives antigenicity and 
immunogenicity and could open the way to new anti-cancer therapeutic developments. 
To test our hypothesis, the student will: 
1. Investigate the biological consequences of manipulating DAET expression in cancer cells. 
The student will characterize the tumor cell response to gain and loss of DAET expression and identify the 
downstream immuno-relevant outcomes. A better understanding of DAET biology could be exploited to burst 
recognition of tumor cells by the immune system. 
2. Probe the relevance of DAET for anti-tumor immunity. 
The student will evaluate if DAET bursts cancer antigenicity and immunogenicity synergizing with anti-tumor 
immune therapies. These results could allow designing better drugs and target them to the tumor 
microenvironment. 
 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

The project entails a broad range of approaches, including gene expression profiling, next generation 
sequencing, cell culture, flow cytometry, immunohistochemistry and tumor models of immunotherapy. 

The student will learn how to critically evaluate the literature, design experiments, discuss the obtained results 
and assess their biological relevance. 

Training will also concern how to present scientific results at international meetings and write manuscripts 
and funding applications. 
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