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New findings offer hope towards novel tailored immunotherapies against
brain tumours

Luxembourg Institute of Health unveils how brain cancer hijacks immune cells to its
advantage

Luxembourg Institute of Health Dr Anna Golebiewska and Dr Alessandro Michelucci spearheaded a
study uncovering how glioblastoma interacts with the brain's immune system, offering insights crucial
for future treatments. Their research emphasizes a need for tailored immunotherapies against brain
tumours and the significance of patient-derived models in understanding treatment responses and
resistance.

A comprehensive study led by Luxembourg Institute of Health (LIH) Dr Anna Golebiewska, Group
Leader at the NORLUX Neuro-Oncology Laboratory, and Dr Alessandro Michelucci, Group leader of
the Neuro-Immunology Group, shed light on the intricate interplay between glioblastoma (GBM)
tumours and the immune system within the brain. Published in a recent issue of Genome Medicine,
the research provides crucial insights into the diversity of the GBM ecosystem and its plastic
response to treatment, offering potential avenues for future immunotherapeutic strategies.

GBM, the most aggressive form of primary brain tumour, poses significant challenges due to its
ability to hide from and evade the immune system. The study delves into the tumour
microenvironment, specifically focusing on the role of myeloid cells, a type of immune cell, in
supporting tumour growth and escape from chemotherapeutic treatments.

The collaborative efforts between different groups of the LIH Department of Cancer Research,
together with partners at the Luxembourg Centre for Systems Biomedicine at the University of
Luxembourg, the Laboratoire National de Santé, Centre Hospitalier de Luxembourg and the
University of Freiburg, enabled the scientists to combine advanced techniques such as single-cell
RNA sequencing, spatial transcriptomics, and functional assays, to examine both patient tumours and
patient-derived orthotopic xenografts (small replicas of patient tumours that are grown in the lab).
Together, they discovered that GBM tumour cells intricately instruct their neighbouring
microenvironment to survive and evade the immune system.

Of particular significance was the discovery of the diverse characteristics of microglia, a unique type
of immune cell residing in the brain, in response to signals received from GBM. Indeed, it appears
that in contact with GBM these microglia change their appearance and behaviour, to mimic both
phagocytic cells (responsible for engulfing and destroying harmful substances) and dendritic cells
(involved in educating other immune cells from the blood). Additionally, the research shed light on
how treatment with temozolomide, a standard-of-care chemotherapy, alters the molecular makeup
of both the tumour and its surrounding microenvironment. This finding underscores the importance
of understanding the complex interactions within the brain tumour ecosystem for devising effective
treatment strategies.
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Dr Golebiewska emphasized the significance of the study's findings, stating, "Our research provides
crucial insights into the adaptive nature of the GBM ecosystem and its implications for treatment
strategies. By unravelling the complexities of the tumour microenvironment, we aim to pave the way
for more effective immunotherapies tailored to combat GBM."

The study emphasises the importance of advances patient-derived models in mirroring key aspects of
the complex GBM ecosystem, providing valuable insights into treatment responses and resistance
mechanisms. The integration of high-quality patient cohorts, preclinical models, multiomics data, and
advanced bioinformatics represents a significant step forward in cancer research.

“This groundbreaking study not only advances our understanding of GBM biology but also holds
promise for the development of novel immunotherapeutic approaches aimed at targeting the
complex interactions within the tumour microenvironment,” concludes Dr Michelucci.

The article was published in the reputed Genome Medicine journal as part of the “Tumor immune
contexture in cancer progression and treatment’’ collection and under the full title: “Glioblastoma-
instructed microglia transition to heterogeneous phenotypic states with phagocytic and dendritic
cell-like features in patient tumors and patient-derived orthotopic xenografts”
(doi:https://doi.org/10.1101/2023.03.05.531162).

Funding and collaborations

The study was supported by the Luxembourg Institute of Health, the Luxembourg Centre for Systems
Biomedicine (MIGLISYS), the GLIOTRAIN H2020 ITN, the Luxembourg National Research Fund, the
Fondation Cancer Luxembourg, the Fondation du Pélican de Mie et Pierre Hippert-Faber Under the
Aegis of Fondation de Luxembourg, the Action Lions ‘Vaincre le Cancer’ Luxembourg, and the NIH's
National Biomedical Computation Resource.

About the Luxembourg Institute of Health (LIH)

The Luxembourg Institute of Health (LIH) is a public biomedical research organisation focused on
precision health and invested in becoming a leading reference in Europe for the translation of scientific
excellence into meaningful benefits for patients.

The LIH places the patient at the heart of all its activities, driven by a collective obligation towards
society to use knowledge and technology arising from research on patient derived data to have a direct
impact on people’s health. Its dedicated teams of multidisciplinary researchers strive for excellence,
generating relevant knowledge linked to immune related diseases and cancer.

The institute embraces collaborations, disruptive technology and process innovation as unique
opportunities to improve the application of diagnostics and therapeutics with the long-term goal of
preventing disease.
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