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RESEARCH TOPIC MECM_6 
Diagnosis of tubal malignant ovarian cancer precursor lesion through the analysis of DNA 

from Pap test smear 
 
Curriculum  
MECM Standard 
 
Research Area 
Onco 
 
Laboratory name 
Laboratory of Cancer Pharmacology  

Research Supervisor 
Prof. Maurizio D’Incalci maurizio.dincalci@hunimed.eu  
Dr. Lara Paracchini lara.paracchini@humanitasresearch.it  
 
Abstract 
A significant number of women with germline pathogenic variants in BRCA genes (gBRCA) have 
high risk to develop High-Grade Serous Epithelial Ovarian Cancer (HGS-EOC), 40% for women 
with BRCA1 mutation and 20% for BRCA2 mutation to age 80. Risk-reducing surgery (salpingo-
oophorectomy) is universally recommended from the age of 35 for BRCA1 heterozygotes and 
from the age of 40 for BRCA2 heterozygotes. The pathological analysis of the fallopian tubes 
of women undertaking prophylactic surgery, shows early neoplastic lesion known as serous 
tubal intraepithelial carcinomas (STICs) in only 5% of cases. Unfortunately, there are no 
sensitive and non-invasive methods to detect STICs, making it difficult to determine when 
prophylactic surgery should be performed. We have recently shown that HGS-EOC can be 
detected up to 9 years before diagnosis by examining the genomic instability profile (Copy 
number Profile Abnormality, CPA) of DNA purified from Pap test smears. The sensitivity of our 
test was 75% and the specificity 96%, suggesting the potential use of CPA score for early 
detection of HGS-EOC (Paracchini et al., Science Translational Medicine 2023). The analysis of 
other variables (methylation status, type of BRCA variants and clinical features) might further 
increase the predictive accuracy our test. 
 
Main technical approaches 
Technical approaches 
- Execute Next-Generation Sequencing (NGS) analyses on biological samples (mainly Thin prep 
and conventional Pap test specimens), overseeing the entire process from nucleic acid 
extraction and library construction to downstream data analysis. 
- Perform comprehensive genomic and epigenomic profiling. 
- Coordinate with pathologists and clinicians for the identification and retrieval of 
retrospective clinical samples. 
Required qualifications and competencies 
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- Master’s degree (or equivalent) in Biotechnology, Biological Sciences, or a closely related 
discipline. 
- Proven practical experience in molecular biology techniques; prior exposure to NGS 
workflows and associated data analysis is highly preferred. 
- Demonstrated ability to independently manage laboratory activities while contributing 
effectively within a multidisciplinary team comprising biologists, bioinformaticians, 
statisticians, pathologists and clinicians. 
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Type of contract 

PhD scholarship of € 21.000 gross per year awarded by Humanitas University. This sum is 
exempt from IRPEF income tax according to the provisions of art. 4 of Law no. 476 of 13th 
August 1984 and is subject to social security contributions according to the provisions of art. 
2, section 26 and subsequent sections, of Law no. 335 of 8th August 1995 and subsequent 
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modifications. 
 
Borsa di dottorato pari a € 21.000 annui lordi erogata da Humanitas University. Importo non 
soggetto a tassazione IRPEF a norma dell’art. 4 della L. 13 agosto 1984 n. 476 e soggetto, in 
materia previdenziale, alle norme di cui all’art. 2, commi 26 e segg., della L. 8 agosto 1995, n. 
335 e successive modificazioni. 
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