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Breast cancer (BC) remains the most frequent cancer and main cause of cancer-related
mortality for women. Studies have shown that early detection of BC in asymptomatic
women results in better survival compared to detection at later stages. Early detection
screening relies on mammography, which has major limitations, in particular a low
sensitivity, exclusion of younger women and exposure to radiations, that calls for a better

screening test.

This project aims to contribute to the ongoing efforts to enhance the accuracy,
accessibility, and efficiency of BC screenings, with the goal to improve quality of life and
cure of women affected by the disease. To address the needs for a better method to
detect primary BC and progression toward metastasis, a clinical-translational project
was designed, aiming to identify biomarkers associated with the presence of primary or
metastatic BC. The study was based on the hypothesis that molecular differences
reflecting the presence of a primary tumour, or a metastatic relapse, can be observed

and quantified among leucocytes in the blood circulation.

To this end, the blood from 120 patients encompassing 4 groups (primary BC, Healthy
subjects, Metastatic BC and Remission after therapy) was collected in 5 different centres.
Peripheral blood mononuclear cells (PBMC) and polymorphonuclear (PMN) cell
populations were isolated and analysed by RNA sequencing for alterations in gene
expression (transcriptome), and by flow cytometry for phenotypical changes at the cell

surface.

The results obtained from RNA sequencing revealed a high number of genes differentially
expressed between primary BC and healthy donors (discovery cohort). These results were
validated by gPCR on an independent set of patients (validation cohort), and a signature

capable of discriminating primary BC patients from healthy women with very high
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specificity and sensitivity was derived for each cell type. Contrary to the positive results
on primary BC patients, the results for the metastatic patients were less conclusive. The
results of the phenotypical analyses of all groups revealed small differences that were

also not interesting.

To further validate these results, a second clinical study, including other cancer types
(lung and colon) and patients with inflammatory conditions, was designed with the aim
of validating the specificity of the discriminatory signatures for BC versus other cancers,
and to verify that inflammation does not interfere with the signatures. The study was
delayed due to slow patients’ recruitment and only the inflammatory patient’s group
could be partially analysed. Results obtained so far in this second study indicate

nevertheless that inflammation does not interfere with our BC signatures.

Taken together, these results validate the primary hypothesis that the presence of a BC
alters the transcriptome of blood leukocytes. A gene expression signature capable of
discriminating primary BC patients from healthy women with very high specificity and
sensitivity was obtained for PMN and PBMC. The clinical implication of these findings is
potentially huge, as they may represent the basis to develop a blood-based PCR test for

BC early detection, that may redefine the way women are screened.
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