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Research options available for topic B 

Research topics a) and b) offered by every Doctoral Course involved in UNIPhD are frameworks 
within which every applicant has to present an original research project in collaboration with a 
Supervisor at the University of Padua.  

Potential Supervisors at Unipd have proposed the following detailed research options, which are 
related to the research topic. They are offered as a guideline and should facilitate your contact 
with potential Supervisors. Supervisors’ e-mail is specified in every research option table. You are 
welcome to contact them directly. 

Note that this research option list is not at all exhaustive and, within the topic you have chosen, 
you are free to propose a different research project. 

 
 

Doctoral Course  
CLINICAL AND EXPERIMENTAL ONCOLOGY 
AND IMMUNOLOGY 

 

Macro-area Medical and Biomedical Sciences 
 

Department name Department of Surgery, Oncology and Gastroenterology 
 

Webpage https://www.discog.unipd.it/doctorate/mission  
 

Research topic B 

Genetic susceptibility to cancer 

The advent of next-generation sequencing technologies has 
revolutionized genetic testing for cancer susceptibility. The 
consequent increase of information offers unprecedented 
opportunities for the advancement of personalized medicine. Our 
research aims to expand our knowledge of the genetic underpinnings 
of cancer predisposition and of the phenotypic spectrum associated 
with specific germline gene variants. These studies will inform novel 
programs of cancer screening, prevention, and therapy. 

 

Link to the UNIPhD Call 
(Academic Year 
2022/2023) 

https://www.unipd.it/en/uniphd  

  

Latest Update 12.01.2022 
 

#Number of available 
Research Options 

4 

Scroll down to see all the Research Options 

 
  

https://www.discog.unipd.it/doctorate/mission
https://www.unipd.it/en/uniphd
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#1 Research Option Description 
 

Doctoral Course  CLINICAL AND EXPERIMENTAL ONCOLOGY AND IMMUNOLOGY 
 

Department name Department of Surgery, Oncology and Gastroenterology (DISCOG) 
 

Research topic B Genetic susceptibility to cancer 
 

Research option  
Loss of function of the onco-suppressor gene product neurofibromin: 
impact on cell/microenvironment interaction and its role in in tumour 
progression. 

 

Supervisor  Chiara Federica, PhD, federica.chiara@unipd.it 

 

Webpage https://www.discog.unipd.it/federica-chiara  
 

Context of the research 
activity and objectives 

The loss of function of the RAS-GAP Neurofibromin (Nf1) is a predisposing 
factor to benign tumor onset and progression in a rare disease called 
Neurofibromatosis type 1. These tumors, called neurofibromas, arise in the 
nerve of both the Peripheral and Central Nervous systems. Their main 
feature is the presence of an abnormal Extracellular Matrix in an 
inflammatory milieu. The 16% of these progress toward malignancy 
through still unknown molecular mechanisms. Recent findings indicate the 
cooperative role of oncogenes and microenvironment in cancer 
progression. The lack of neurofibromin, which activates Ras, correlates 
with high susceptibility to several types of cancer as Gastro-Intestinal 
(GIST), Pancreatic and Mammary cancers, characterized by either potent 
immune-cell infiltration or fibrosis. 
Focus of the research: understanding whether Nf1 loss perturbs 
cell/microenvironment interaction favoring tumour progression. Methods: 
by biochemical, immunological, and imaging means, we will perform a 
deep exploration of the inward/outward signaling pathways activated by 
Nf1 loss. 
Experimental systems: human biopsies of different cancer types and 
spheroid/organoid from primary cells in vitro 

 

Infrastructures  
Infrastructures and facilities at the Veneto Institute of Oncology IOV-IRCCS: 
Laboratory, Cell Culture, Microscopes, Molecular Biology Platforms, Next 
Generation Sequencing (NGS) 

 

Skills and competencies 
for the development of 
the activity  

Skills in Molecular Biology, Confocal analysis, Cell culture. 

 

Training offer 
Seminary at the Veneto Institute of Oncology iov-irccs, US Conferences 
(Children’s Tumour Foundation) 

 

Possible Secondments 
 

Dr. Sirkku Peltonen, Department of Dermatology, University of Turku, and 
Turku University Hospital, Turku, Finland 
Prof. Juha Peltonen, Department of Cell Biology and Anatomy, Institute of 
Biomedicine, University of Turku, Turku, Finland 
Sirkku.Peltonen@tyks.fi 
juhpel@utu.fi 
Istituto Neurologico Carlo Besta, Via Amadeo 42, Milano 
ufficioricerca@istituto-besta.it  

 
  

mailto:
https://www.discog.unipd.it/federica-chiara
mailto:Sirkku.Peltonen@tyks.fi
mailto:juhpel@utu.fi
mailto:ufficioricerca@istituto-besta.it
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#2 Research Option Description 

Doctoral Course CLINICAL AND EXPERIMENTAL ONCOLOGY AND IMMUNOLOGY 
 

Department name  Department of Surgery, Oncology and Gastroenterology (DiSCOG) 
 

Research topic B Genetic susceptibility to cancer 
 

Research option  
Tracking the dynamic evolution of ESR1 and PIK3CA mutations on circulating 
tumor DNA in HR+/HER2- patients with locally advanced or metastatic 
breast cancer. 

 

Supervisor  
Supervisor: Maria Vittoria DIECI (mariavittoria.dieci@unipd.it) 
Member: Stefano Indraccolo (stefano.indraccolo@unipd.it)  

 

Webpage https://www.discog.unipd.it/maria-vittoria-dieci  
 

Context of the research 

activity and objectives 

 
 

Endocrine manipulation is the mainstay of treatment for hormone receptor 
(HR)+ /human epidermal growth factor receptor 2 (HER2)- metastatic breast 
cancer (about 75% of all patients). In this context, the recent introduction 
of combination of cyclin-dependent kinase (CDK) 4/6 inhibitor plus 
endocrine therapy has completely changed the treatment pattern for 
HR+/HER2- metastatic patients and now this strategy represents the 
standard first-line treatment offered to around 90% of patients. There is the 
need to optimize treatment strategies for HR+/HER2- metastatic breast 
cancer patients and to identify correlative biomarkers that may help in 
guiding rationale therapeutic choices. Such data are particularly lacking in 
the context of subsequent treatment after CDK4/6 inhibitors + endocrine 
therapy. 
The role of PIK3CA and ESR1 gene mutations in metastatic HR+ breast 
cancer needs to be fully understood. In this context, the assessment of these 
mutations on circulating tumor (ct)DNA may allow to monitor the biology of 
the metastatic disease without exposing patients to invasive tumor biopsies. 
This project is aimed to evaluate the prognostic and predictive role of ESR1 
and PIK3CA mutations (and their modulation) as evaluated on circulating 
tumor DNA (ctDNA) of patients enrolled in the prospective, multicentre, 
observational CHAMBER study. This currently ongoing clinical study enrols 
patients who receive CDK4/6 inhibitors + endocrine therapy for metastatic 
breast cancer and subsequent treatment lines. 
Specific aims of this projects are: 1) to fine-tune the methods for PIK3CA 
and ESR1 mutations assessment on ctDNA extracted from plasma samples, 
by comparing the results with those from matched tumor tissue; 2) to assess 
the prevalence and correlation with clinicopathological factors (patient age, 
tumor proliferation, hormone receptor expression, histologic grade, 
previous treatments, disease-free interval) of PIK3CA and ESR1 mutations 
evaluated on ctDNA collected from patients enrolled in the CHAMBER study; 
3) to evaluate the impact of the type of maintenance treatment on the 
modulation of ESR1 and PIK3CA mutations by assessing the change in these 
alterations from baseline to the time of progression after maintenance 
treatment in the CHAMBER study overall and per treatment group 
(endocrine therapy and chemotherapy); 4) to evaluate the correlation of 
ESR1 and PIK3CA mutations on ctDNA with clinical outcome (progression-
free survival, overall survival) in patients enrolled in the CHAMBER study 
overall and per treatment group (endocrine therapy and chemotherapy). 
This project would provide new tools to personalize the management of 
HR+ breast cancer patients with advanced disease, in the specific setting of 

mailto:mariavittoria.dieci@unipd.it
mailto:stefano.indraccolo@unipd.it
https://www.discog.unipd.it/maria-vittoria-dieci
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subsequent treatment after CDK4/6 inhibitors + endocrine therapy, which 
has been underexplored so far. 

 

Infrastructures  

Medical Oncology 2 - Istituto Oncologico Veneto IRCCS, Padova; 
Immunology and Molecular Oncology Unit – Istituto Oncologico Veneto 
IRCCS, Padova; Nursing Research Staff – Istituto Oncologico Veneto IRCCS, 
Padova; Scientific Library, Istituto Oncologico Veneto IRCCS, Padova. 

 

Skills and competencies 
for the development of 
the activity  

Background in cancer translational research. Familiarity with major 
database program software. Proficiency in English. Communicative skills. 
Basic statistical knowledge. 

 

Training offer 
Seminar series in Genetics; Genetics and Bioinformatic analysis; Biostatistics 
I; Biostatistics II. Genetic evolution of cancer and access to Big Data” cycle 
of Lectures. 

 

Possible Secondments 
Dipartimento di Medicina Clinica e Chirurgia – University of Naples (Federico 
II), Napoli, Italy 
Istituto Oncologico Veneto IOV-IRCCS, Padova, Italy 
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#3 Research Option Description 

Doctoral Course  CLINICAL AND EXPERIMENTAL ONCOLOGY AND IMMUNOLOGY 
 

Department name  Department of Surgery, Oncology and Gastroenterology (DiSCOG) 
 

Research topic B Genetic susceptibility to cancer 
 

Research option  
Identifying biological correlates of sensitivity and resistance to PARP 
inhibition in ovarian cancer 

 

Supervisor  Valentina GUARNERI (valentina.guarneri@unipd.it ) 

 

Webpage https://www.discog.unipd.it/valentina-guarneri  
 

Context of the research 

activity and objectives 

PARP inhibitors have profoundly changed the treatment of ovarian cancer 
ovarian cancer and have recently been introduced in clinical practice in 
other solid tumours. In ovarian cancer, Breast Cancer Susceptibility Gene 
(BRCA) pathogenic variants represent a well-known predictive biomarker of 
higher sensitivity to treatment with PARP inhibitors. However, 
understanding of the biological basis of sensitivity and resistance to PARP 
inhibition is limited. The recent introduction in clinical practice of PARP 
inhibitors for non-BRCA mutated ovarian cancer patients represents an 
opportunity for studying these biological correlates in a large cohort non-
selected for pathogenic BRCA-mutations.   
The main objective is to investigate biomarkers associated with 
resistance/limited benefit from PARP inhibitors, by characterizing biological 
correlates of sensitivity and resistance to treatment in ovarian cancer 
patients receiving PARP inhibitors as part of routine clinical therapy. 
To do this, the main research activities will be: 1) to assess the association 
between specific BRCA variants and response to PARP inhibition in a region 
wide clinical platform (RENEW trial); 2) to assess the association between 
presence of nuclear foci of RAD51 in PARP-naive tumour samples and 
response to PARP inhibitors in ovarian cancer patients treated at Istituto 
Oncologico Veneto IRCCS (IOV-IRCCS); 3) to investigate the acquisition 
BRCA1/2 gene alterations arising after progression to PARP inhibition in 
ovarian cancer patients treated at IOV-IRCCS as a possible mechanism of 
resistance mechanisms. 
The ultimate goal is to guide individualization of treatment strategies by 
investigating biomarkers associated with resistance/limited benefit from 
PARP inhibition, thus identifying patients potentially benefiting from 
alternative/combination strategies. Moreover, by describing clinically 
relevant mechanisms of acquired resistance to PARP inhibitors we will 
inform the rational design of post-PARP therapeutic approaches. 

 

Infrastructures  

Medical Oncology 2 - Istituto Oncologico Veneto IRCCS, Padova; Hereditary 
Breast and Ovarian Cancer Unit - Istituto Oncologico Veneto IRCCS, Padova. 
Hereditary Tumor Unit - Istituto Oncologico Veneto IRCCS, Padova; Scientific 
Library, Istituto Oncologico Veneto IRCCS, Padova. 

 

Skills and competencies 
for the development of 
the activity  

Background in cancer translational research. Familiarity with major 
database program software. Proficiency in English. Communicative skills. 
Basic statistical knowledge. 

 

mailto:valentina.guarneri@unipd.it
https://www.discog.unipd.it/valentina-guarneri
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Training offer 
Seminar series in Genetics; Genetics and Bioinformatic analysis; Biostatistics 
I; Biostatistics II. Genetic evolution of cancer and access to Big Data” cycle 
of Lectures. 

 

Possible Secondments 
 

Dipartimento di medicina – University of Verona, Verona, Italy 
Istituto Oncologico Veneto IOV-IRCCS, Padova, Italy 
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#4 Research Option Description 

Doctoral Course  CLINICAL AND EXPERIMENTAL ONCOLOGY AND IMMUNOLOGY 
 

Department name  Department of Surgery, Oncology and Gastroenterology 
 

Research topic B  Genetic susceptibility to cancer 
 

Research option 
Harnessing redox homeostasis and cell death pathways for targeting 
hematologic malignancies 

 

Supervisor  
Supervisor: Vincenzo Ciminale, v.ciminale@unipd.it  
Research group: Micol Silic-Benussi, Francesco Ciccarese, Vittoria Raimondi, 
Loredana Urso 

 

Webpage n/a 
 

Context of the research 

activity and objectives 

 

Cancer cells have a higher reactive oxygen species (ROS) set point 
compared to their normal counterparts and are thus vulnerable to further 
increases in ROS that engage death pathways. Our laboratory is exploring 
elements of the redox set point to identify possible therapeutic targets to 
kill neoplastic cells malignancies derived from T-cells (T-ALL and ATL), B-
cells (DLCBL) and myeloid cells (AML), a significant proportion of which are 
incurable at present. 
Our main objectives are to (1) identify mechanisms that render neoplastic 
cells addicted to ROS-scavenging pathways; (2) characterize the critical 
hubs controlling redox homeostasis and cell death; (3) develop new drugs 
to target these hubs. 
The research project employs freshly isolated tumor cells and patient-
derived xenografts, ROS-sensitive fluorescent probes, cell death assays, 
flow cytometry, immunoblotting and live-cell imaging. Antioxidant 
pathways, including NRF2 and the pentose phosphate pathway are 
investigated using pharmacological inhibitors and genetic knock-out 
approaches. RNAseq is used to identify genes whose expression is up- or 
downregulated in response to ROS alterations. Studies of drug panels 
guide the synthesis of novel drugs for targeting identified pathways and 
genes. 

 

Infrastructures  

The laboratory has access to a super-resolution laser scanning microscope, 
multi-laser flow cytometers, facilities for experiments in mouse models, and 
an RNAseq and bioinformatics service. Drug discovery studies are 
performed in collaboration with Italian and international collaborators. 

 

Skills and competencies 
for the development of 
the activity  

The project’s experiments employ a range of methods including cell culture, 
transfection of siRNAs, flow cytometry, live-cell imaging by confocal 
microscopy, immunoblotting, RNA isolation and analysis, quantitative RT-
PCR, preparation of libraries for RNAseq, and analysis of gene expression 
data. 

 

Training offer 

Ph.D. students participate in all phases of the research projects, including 
experimental design, execution of experiments, data analysis, and 
manuscript preparation. The goal is to provide the student with all of the 
skills necessary to carry out independent research.  

 

Possible Secondments 

Collaborations and academic secondments are foreseen at Weill Cornell 
Medicine, Dept. of Pathology (New York, U.S.A.) and the University of 
Florence, Dept. of Neuroscience and Pharmacology. Non-academic 
secondments are planned at the National Cancer Institute (Bethesda, U.S.A.) 

mailto:v.ciminale@unipd.it
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and the Veneto institute of Oncology (IOV-IRCCS). Short-term visits to 
collaborating labs will be arranged according to the needs of the project and 
the student.  

 


