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Projects for scholarships funded by The Pezcoller Foundation 

 
 

1 
Unbalanced epigenetic modifications as driving event promoting gender-biased hepatocellular 
carcinoma – Fulvio Chiacchiera 

2 Establishing the activity network of the oncogenic kinase RioK1 - Peter De Wulf 

3 The activation of the DNA/RNA sensing pathways in cancer – Maria Caterina Mione 

4 Targeting RBPs in Peripheral Nerve Sheath Tumours – Alessandro Provenzani 

5 
To study the molecular mechanisms by which Notch1 induces Medulloblastoma (with human 
brain organoids) – Luca Tiberi 

6 
ANP32E drives vulnerability to ATR inhibitors through R-loops formation in MYC-dependent 
breast cancers – Alessio Zippo 
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Project n. 1 

Unbalanced epigenetic modifications as driving event promoting gender-biased 

hepatocellular carcinoma 

Laboratory of Stem cells and cancer genomics 

Principal Investigator: Fulvio Chiacchiera 

Synthetic description of the activity and expected research outcome: 
Hepatocellular carcinoma (HCC) is one of the most common malignancies worldwide. With 1 million newly 

diagnosed cases per year and an increased mortality rate, HCC is the fourth most common cause of 

deaths for cancer. HCC occurrence and mortality usually exhibit strong male-bias. However, a class of 

liver tumours, characterized by loss-of-function mutations in specific epigenetic modifying enzymes, is 

almost exclusively observed in women. These tumours arise in patients without any risk factors known 

for predisposing to liver tumour formation and are characterized by the expression of a stem cell-related 

signature and a high aggressiveness. The high mortality rate of these tumours is paralleled by the 

substantial lack of knowledge regarding the mechanisms promoting their growth. By using in vivo and in 

vitro models, coupled with next-generation sequencing approaches, this project will investigate the role 

of the unbalanced chromatin modifications, resulting from mutations in chromatin-associated enzymes 

responsible for the development of HCC with the aim of unveiling possible vulnerabilities. 

 

Candidate profile: 

We are looking for a highly motivated, intellectually curious, hardworking young scientist. He/she will 

apply different genomics techniques (ChIPseq, RNAseq, ATACseq ecc), histological and 

immunohistochemical techniques, imaging techniques and primary 3D organoids culture. Good teamwork 

skills are required. Ideally, he/she should have familiarity with any of the following topics: gene 

regulation/chromatin biology, histology, mouse genetics, tumor biology. 

 

References: 

• Bisso A. et al. 2020, Hepatology (Online ahead of print) 

• Chiacchiera F. et al 2016 Cell Stem Cell 18(1):91-103 

 

 Project n. 2 

Establishing the activity network of the oncogenic kinase RioK1 

Laboratory of Chromosome Segregation Biology 

Principal Investigator: Peter De Wulf 

Synthetic description of the activity and expected research outcome: 
Overexpressed kinase RioK1, which characterized many cancers, triggers tumorigenesis and metastasis 

in mice, while genetically depleting it eradicates tumors1. How each event occurs is unclear as the cellular 

activities of RioK1 are mostly unknown2. Via this Ph.D. project we wish to map RioK1 biology. Using wild-

type human cells, cells overexpressing RIOK1, and cells depleted of RioK1, the student will purify RioK1 

and identify interactors/substrates (mass spectrometry). The kinase will be localized by high-resolution 

IF imaging and probed for interactions with RNA (CLIP-Seq) and chromatin (ChIP-Seq). In addition, 

global transcript levels (RNA-Seq), protein numbers and phosphorylation states (isobaric peptide labelling 

+ mass spectroscopy) will be quantitated. The student will phenotype the cells for migration (metastasis), 

apoptosis and aneuploidy (4D live-cell imaging). The above data will then be integrated with curated 
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databases using systems network algorithms to produce the interactive activity map of RioK1. This project 

will promote RioK1 as a future cancer biomarker and anti-cancer drug target. 

 

Candidate profile: 

The Ph.D. student, who will be actively trained and closely supervised in our multi-disciplinary lab 

environment, should have basic proficiency in either manipulating and growing human cells, molecular 

biology, biochemistry, genetics and/or microscopy as gained during his/her thesis research (B.Sc., M.Sc.) 

and/or during additional pre-doctoral research. 

 

References: 

• Weinberg, F. et al. The Atypical Kinase RIOK1 Promotes Tumor Growth and Invasive Behavior. 

EBioMedicine 20, 79-97 (2017). 

• Berto, G., Ferreira-Cerca, S. & De Wulf, P. The Rio1 protein kinases/ATPases: conserved regulators 
of growth, division, and genomic stability. Current Genetics 65, 457-66 (2019). 

  
 
Project n. 3 

The activation of the DNA/RNA sensing pathways in cancer 

Laboratory of Experimental Cancer Biology 

Principal Investigator: Maria Caterina Mione 

Synthetic description of the activity and expected research outcome 
The DNA and RNA sensing pathways have evolved to detect viral DNA and RNA and inactivate them. 

Recent advances have now expanded the roles of the nucleic acid sensing pathways to cancer. Indeed, 
chromosomal instability and transcription of repetitive elements lead to an activation of the DNA- and 
RNA-sensing pathways. Both pathways converge on IFN-β and pro-inflammatory cytokine production, 

and promote autophagy and inflammasome activation. We are exploring the link between the activation 
of the nucleic acid sensing pathways and inflammation and immunity in cancer. The activation of anti-
cancer immune surveillance is one of the favorable outcomes of nucleic acid sensing in cancer that we 

want to promote. Using cutting edge technologies (CRISPR/Cas9 manipulation of DNA/RNA sensing gene 
expression) and supported by our expertise in cancer models1 and inflammation2, we aim at establishing 
the role of these pathways in brain cancer, to gain insights and exploit mechanisms of anti-cancer 

immunity for therapeutic and preventive purposes. 
 
 

Candidate profile: 

We are looking for a talented student, with a high level of interest and motivation towards cancer 

research. Candidates should have prior lab experience in cell and molecular biology, familiarity with 

research topics related to DNA damage, genome integrity, inflammation and/or immunity in cancer, 

willingness to work with in vivo and in vitro models, and excellent communication skills. 

 

References: 

• Idilli et al., Cancers (Basel). 2020;12(4):1028 doi: 10.3390/cancers12041028; PMID: 32331249 

• Misselbeck et al., Nat Commun. 2019;10(1):5215 doi: 10.1038/s41467-019-13208-z; PMID: 31740673 

  

 
 
 



 
 
 
 

Doctoral Program in Biomolecular Sciences 

 
 

4 / 6 
 

Project n. 4 

Targeting RBPs in Peripheral Nerve Sheath Tumours 

Laboratory of Genomic Screening 

Principal Investigator: Alessandro Provenzani & Ashwin Woodhoo 

Synthetic description of the activity and expected research outcome 

Malignant peripheral nerve sheath tumours (MPNSTs) are highly aggressive soft tissue sarcomas with 

strong metastatic proclivity for which there is no effective therapy.  Targeting dysregulated transcriptomic 

programs in cancers has emerged as an innovative and promising therapeutical strategy. In particular, 

RNA-binding proteins (RBPs) are increasingly recognised as attractive targets because they can regulate 

type and abundance of hundreds of transcripts. We identified the RBP HuR as an essential regulator of 

aberrant oncogenic programs in MPNST, and present evidence that HuR inhibition has profound cytostatic 

and cytotoxic effects on tumour growth, and strongly supresses their metastatic capacity in vivo, making 

HuR an ideal therapeutic target in MPNST 1. Furthermore, in preliminary studies, we have found that, in 

addition to HuR, there are several RBPs that are differentially expressed in MPNSTs, which might 

potentially play key roles in MPNST growth and metastasis. Our goal is to dissect the functional 

importance of RBPs for MPNST growth and metastasis. 

 

This is a collaborative effort between prof. Provenzani at the University of Trento, Trento, Italy and prof. 

Woodhoo at CIC bioGUNE, Bilbao, Spain.  
 

Candidate profile: 

The PhD candidate will aim to identify a small subset of key RBPs from this list, which have strong 

functional roles for MPNST growth and metastasis, and that may become druggable targets. The PhD 

candidate will i) characterize the relevance of the chosen target, ii) further characterize the role of HuR, 

iii) perform a drug screening to identify innovative molecular scaffolds 2. Multidisciplinary education is 

required: cancer biology, next gen data analyses, biochemistry, pharmacology. 

 

References: 

• Palomo-Irigoyen, M. et al. HuR/ELAVL1 drives malignant peripheral nerve sheath tumour growth and 
metastasis. J. Clin. Invest. (2020). doi:10.1172/jci130379 

• Lal, P. et al. Regulation of HuR structure and function by dihydrotanshinone-I. Nucleic Acids Res. 45, 
9514–9527 (2017) 

  

 
Project n. 5 

To study the molecular mechanisms by which Notch1 induces Medulloblastoma (with human 
brain organoids) 

Armenise-Harvard Laboratory of Brain Disorders and Cancer 

Principal Investigator: Luca Tiberi 

Synthetic description of the activity and expected research outcome 
Background 
Medulloblastoma (MB) is a devastating childhood cancer that it is currently divided into four molecular 

subgroups, of which Group 3 MB is the most aggressive subtype. We have recently developed the first 

human organoid-based Group 3 MB model (Ballabio et al., 2020a), and we found that S100b+ cells are 
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competent to generate Group 3 MB whereas Math1+ progenitors are not susceptible to oncogene 

transformation (Ballabio et al., 2020b). A key difference between S100b+ cells and Math1+ cells is the 

status of the Notch pathway. 
 

Aims 
Therefore, in the three years of Ph.D, we aim to identify the mechanisms by which Notch activity 

influences cerebellar progenitors competence for cancer transformation: 

A) To validate whether Notch1, together with MYC+Gfi1, induces MB in human cerebellar organoids. 

B) To study the molecular mechanisms by which Notch1 and MYC+Gfi1 induce MB in human cerebellar 

organoids 
 

Candidate profile: 

Motivated, hard-working student. Previously experience with human organoids is welcome. 

 

References: 

• Ballabio, C., Anderle, M., Gianesello, M., Lago, C., Miele, E., Cardano, M., Aiello, G., Piazza, S., Caron, 
D., Gianno, F., et al. (2020a). Modeling medulloblastoma in vivo and with human cerebellar organoids. 
Nat. Commun. 2020 111 11, 1–18. 

• Ballabio, C., Gianesello, M., Lago, C., Okonechnikov, K., Anderle, M., Aiello, G., Antonica, F., Zhang, 
T., Gianno, F., Giangaspero, F., et al. (2020b). Notch1 switches progenitor competence in inducing 

medulloblastoma. BioRxiv 2020.05.10.084335 

  
 
Project n. 6 

ANP32E drives vulnerability to ATR inhibitors through R-loops formation in MYC-dependent 
breast cancers 

Laboratory of Chromatin Biology & Epigenetics 

Principal Investigator: Alessio Zippo 

Synthetic description of the activity and expected research outcome 

The project is centered on determining the contribution of epigenetic factors in causing drug 

vulnerabilities in MYC-dependent Breast Cancer during tumor progression and metastasis formation. We 

propose that the H2A.Z-specific chaperone ANP32E sensitizes MYC-driven BC to ATR inhibition, by 

causing increment of R-loops, which are RNA:DNA hybrids enriched at promoters of highly expressed 

genes. The candidate will investigate whether the ANP32E-mediated increase of H2A.Z turnover could 

increase the RNA Pol II pausing at promoters, favoring the formation of R-loops. Considering that 

accumulation of R-loops represents a tread for replication fork progression, we propose that ANP32E 

causes synthetic lethality to ATR inhibitors by increasing R-loop accumulation. By using cutting edge 

technologies including epigenetic profiling, CRISPR/Cas9 genome editing and organoids, the herein 

program aims to decipher the molecular mechanisms through which deregulated chromatin factors could 

drive vulnerability of breast cancer to ATR inhibitors. This project would pave the way for setting 

personalized treatment of Breast Cancer patients, carrying by MYC and ANP32E deregulation 

 

Candidate profile: 

We are seeking proactive, talented students willing to investigate the contribution of chromatin factors 

to tumor progression. The candidate is requested to have familiarity with methods of molecular biology 

and cell biology to address chromatin changes in cancer cells. A vivid interest for quantitative biology  
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would be a plus. Given the international framework of the research team, the candidate should also have 

good communication skills in English, and a team-oriented working attitude. 

 

References: 

• Vittoria Poli, Luca Fagnocchi, Alessandro Cherubini, Stefania Mazzoleni, Alessandra Fasciani, Annarita 

Miluzio, Gabriella Gaudioso, Valentina Vaira, Silvano Bosari, Alice Turdo, Miriam Giaggianesi, Aurora 

Chinnici, Elisa Lipari, Silvio Bicciato, Matilde Todaro and Alessio Zippo - MYC-driven epigenetic 

reprogramming favors the onset of tumorigensis by inducing a stem cell-like state - Nature 

Communications, 2018 March 9;9(1):1024. 

• Vittoria Poli, Luca Fagnocchi and Alessio Zippo - Tumorigenic Cell Reprogramming and Cancer 

Plasticity: Interplay between Signaling, Microenvironment, and Epigenetics. - Stem Cell Int. 2018 May 

2;2018:4598195 

  


