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PHD PROJECT DETAILS

* Title of the proposed project

Immune Engagement and Tumor Evolution in Colorectal Cancer: Biomarker Discovery
through Liquid Biopsy and Multi-Omics Approaches

* Short description of the project (up to 300 words)

We are offering a PhD position within a multidisciplinary research program focused on
uncovering the biological mechanisms that determine immunotherapy responsiveness in
colorectal cancer (CRC). While immune checkpoint blockade has shown remarkable success in
several tumor types, its efficacy in CRC remains largely restricted to tumors with high
microsatellite instability (MSI), leaving most patients with microsatellite-stable (MSS) disease
without effective immunotherapy options.

The selected PhD student will contribute to a translational effort combining clinical sample
analysis, genomics, immunoprofiling, and liquid biopsy technologies to investigate how
immune system activation and tumor evolution interact during and after treatment. The goal
is to identify new biomarkers capable of predicting which patients are most likely to benefit
from immunotherapy, even among those traditionally considered unresponsive.

The project offers hands-on experience in cutting-edge molecular and computational
approaches, including sequencing-based analysis of tumor tissue and blood samples, with
potential extensions into bioinformatics (and machine learning if it will be necessary) for
biomarker discovery. The student will work within a dynamic and collaborative research
environment that bridges clinical and laboratory-based science, with opportunities to interact
with academic, hospital, and international research partners.

This PhD project is ideal for candidates with a background in molecular biology, biomedicine,
biotechnology, or bioinformatics who are passionate about cancer research and interested in
contributing to the development of more precise and inclusive oncology treatments. The
scientific insights gained may ultimately support the development of non-invasive diagnostic
tools and inform future clinical strategies for patient stratification and monitoring.




* Indicate the main research area for the project described above Genomic Medicine

If needed indicate a second research area for the project described above Computational
biology

* Provide up to 3 key words for project:

Genomics, Bioinformatics, Oncology




YOUR LABORATORY ACTIVITIES DETAILS

* Main topic/s of the lab

Colorectal cancer, chemotherapy, computational biology, immunotherapy, preclinical
models, exposome, genomic and immunogenomic analyses.

* Short description of the lab activity (up to 500 words)

The research carried out has shown that the heterogeneity of the mismatch repair (MMR)
mechanism influences immune surveillance in CRC, and that this phenomenon can be
therapeutically exploited using pharmacological agents capable of modulating it. In parallel,
the laboratory is conducting translational analyses within several clinical trials (some
examples: ARETHUSA, PEGASUS, SAGITTARIUS), investigating multiple aspects of the
disease through multi-omic sequencing technologies, including genomics, immunogenomics
and transcriptomics. The primary goal of these studies is to understand the evolving
interaction between the tumor and the immune system throughout various oncologic
treatments, with the aim of developing novel targeted therapeutic strategies.

Research activities over the past year have further explored these areas and initiated new
lines of investigation, with a particular focus on multi-omic approaches and sequencing
technologies applied to both solid tissue and liquid biopsy samples. These studies aim to
identify biomarkers associated with immune system engagement and to characterize the
evolutionary dynamics of the tumor-immune system interface across different therapeutic
phases.

To support these investigations, in addition to human samples obtained from clinical trials,
we leverage a well-established biobank of CRC cell lines, patient-derived organoids (PDOs),
and mouse models accumulated over the years. These experimental platforms enable us to
dissect the molecular mechanisms underlying tumor evolution and its interaction with the
immune system during oncologic treatments.
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