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e Description of the topic:

During tumor progression, the physiological extracellular matrix (ECM) undergoes significant
changes in composition and topology as well as a global increase in abundance and stiffness.
The resulting “pathological” ECM of tumor tissue contributes to carcinoma progression,
spread and resistance to therapy. Our research is focused on head and neck cancer for which
immunomodulatory therapies are promising, yet resistance rates are high since less than 20%
of patients respond. We are specifically interested in exploring architectural features of the
tumor ECM environment, together with immune cell signatures, for gaining mechanistic
insights into disease progression and identifying predictive biomarkers of immunotherapy
response.

Multiparametric imaging techniques, empowered by deep learning-based approaches,
provide quantitative information about the phenotypes and spatial distribution of cells in the
tumor microenvironment. However, quantitative characterization of non-cellular components
of tumors, such as the ECM, remains challenging and raises image processing questions that
are not yet resolved by standard software. Our previous work on ECM topology based on
confocal images of cell-derived ECM has provided a framework for quantitative description
and modeling of matrix features associated with disease states. The present project involves
guantitative characterization of ECM architecture in in vitro models and human tumor tissue
using multiplex immunofluorescence imaging, empowered by deep learning approaches.

Biological studies will be carried out in the Institute of Biology Valrose, a leading Research
Center of the Université Cote d’Azur (UCA) equipped with state of the art core facilities and a
dynamic scientific environment. Computational analyses of tumor tissue will be performed in
close collaboration with Laure Blanc-Féraud and Xavier Descombes of the I13S Laboratory
(MORPHEME group) and clinical partners.
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