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Background: Breast cancer (BC) is a major public health problem due to its high incidence and
mortality, being the most common cancer in women worldwide (1). A better understanding of the
role of the tumour microenvironment (TME) is essential to improve both its diagnosis and treatment.
Extracellular matrix (ECM) stiffness is recognised as a critical factor of the TME, capable of
promoting cancer progression by acting as an activator and/or inactivator of specific transcription
factors in cancer and stromal cells (2). To facilitate the goal of improving cancer outcomes, new
technologies, methodologies, and approaches to better understand cancer are urgently needed. In this
context, 3D cell cultures offer a great opportunity to better recapitulate some of the biological,
molecular and biophysical features (such as ECM stiffness) of tumours in vivo, including
physiologically relevant cell-cell and cell-ECM interactions, through appropriate design of matrix
cues and dimensionality (3).
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project will help to identify molecular networks and the metabolic changes involved in BC
progression correlated with ECM stiffness properties.
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Techniques: The project envisages the use of human cancer cell cultures (2D and 3D - ECM-based
hydrogels, suitable also for bioprinting-) biochemical (electrophoresis, western/dot blotting, ELISA
assays) and molecular approaches (RT-PCR, qPCR), physicochemical characterization techniques,
proteomic analysis, cytofluorimetric analysis, Seahorse technology to assess cell metabolism,
microscopy techniques (Scanning electron microscopy (SEM), Transmission electron microscopy
(TEM), CryoEM, Confocal laser scanning microscopy (CLSM) and Time lapse).
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