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Unmet need 
Tumors arising in the brain are notoriously hard to treat. Glioma is the most frequent primary central 

nervous system (CNS) tumor, with an aggressive phenotype and a poor prognosis. The current 

standard of care for newly diagnosed glioblastoma (GBM) (WHO grade IV glioma) patients includes 

maximum safe surgery, chemo-radiation with temozolomide, with or without alternating electric 

field therapy. This multimodal therapy only allows an overall survival of less than 2 years. After 

recurrence, there is no standard therapy and survival is less than 9 months. 

Intensive research in the last decade has provided in depth characterization of the molecular profile 

of high-grade gliomas, but unfortunately no impactful novel therapies. Hence the critical unmet 

therapeutic need in this patient population. 

Oncoimmunology in solid tumors 
The recent breakthrough of therapies harnessing the immune system has provided a paradigm shift 

in the overall management of patients suffering from a variety of solid tumors. Thus, the immune 

checkpoint blockade (ICB) is now standard in melanoma, lung cancer, renal cell carcinoma, MSI-H 

colorectal cancer, etc. This approach has been tested in clinical trials for glioma, but unfortunately 

did not meet the expectations when used systemically, alone or in combination with the existing 

standard therapies. One promising exception being the use of ICB in the neoadjuvant setting. 

Previous achievements using peptide vaccines for glioma 
Our group and others have made an important contribution with regard to the use of immune-based 

therapies for gliomas, especially concerning the identification of overexpressed cell surface markers 

of GBM in vivo and the development of multiepitopic vaccinations using synthetic peptides1. 

Our research was translated into the clinic in an early phase trial where 19 patients with newly 

diagnosed GBM tumors were treated with the IMA950 peptide vaccine. We were able to 

demonstrate safety and immunogenicity2. 

This endeavor led to another ambitious phase I trial using a personalized vaccination approach, 

adapted to the molecular profile of each patient’s tumor3. 

Engineered cellular therapies for glioma 
The progress made in the fields of T cell engineering and synthetic biology provides an additional and 

extensive new therapeutic pipeline. Chimeric antigen receptor (CAR) T cells provide a new strategy to 

bypass the defective immune system and to counter the various obstacles imposed by the blood–

brain barrier and the tumor microenvironment (TME) associated with GBM4. 

T-cell engineering allows the construction of an autologous cell product harboring a high-affinity, 

single-chain variable fragment (scFv) specific for a target of interest, fused to domains necessary for 

full activation and costimulation. 

Adoptive T-cell transfer using anti-CD19 CAR T cells has led to remarkable clinical activity in 

hematologic malignancies, and FDA approval for pediatric acute lymphoblastic leukemia and adult 



diffuse large B cell lymphoma has recently been granted. CAR T-cell therapy in the context of brain 

tumors is promising because glioma is a good example of how specific improvements in trafficking, 

persistence, and resistance to the immunosuppressive factors related to the TME will be especially 

critical for success of engineered cellular therapies. 

Our approach 
Our group focus is to develop improved CAR-T cell approaches for gliomas and other primary CNS 

tumors. Our efforts will be directed towards the following points which we believe will be critical for 

the development of successful translational programs: 

1. Identification of highly restricted target antigens expressed on glioblastoma which provides 

the starting point for the development of a CAR T-cell therapy. Our long-term collaboration 

with the neurosurgery team in Geneva allowed us to have direct access to human glioma 

samples on a weekly basis, and to build a comprehensive tumor biobank of more than 1000 

samples of bulk tumors and tumor-infiltrating lymphocytes (TIL) since the 1990s. We plan on 

using phage display technology to identify novel scFvs needed to construct and test new CAR-

T cell therapies. Along this line, we will be particularly focused on alternative epitope 

processing through post translational modifications such as abnormal glycosylation. This is 

important, GBM being a tumor with low mutational burden. Therefore, finding cell surface 

tumor-specific antigens other than neoepitopes is crucial. 

 

2. Developing robust models of multi-specific targeting. Monovalent CAR-T cell therapies 

invariably result in tumor escape because of partial cell surface marker targeting. Tumor 

heterogeneity being a hallmark of high-grade gliomas, we have developed a proof of concept 

pipeline of multivalent RNA CARs, and have validated T cell surface CAR expression post 

electroporation, anti-glioma activity and pro-inflammatory cytokine secretion in vitro. 

Building on the glioma targets we previously discovered, we will further add on to the 

existing pipeline with additional CAR constructs. The ultimate goal is to translate into the 

clinic a personalized approach with neoadjuvant trivalent RNA CAR-T cell therapies in the 

recurrent setting. 

 

3. Reducing CD19-targeting CAR-T-induced neurotoxicity. The final axis will be to follow-up on 

our previous discovery identifying pericytes as «off-tumor» targets of the FDA approved anti-

CD19 CAR-Ts (Kymriah® and Yescarta®) (Migliorini et al., Cell, under revision). Thanks to the 

Swiss Bridge Award 2019, we have received competitive funding which will allow us to 

validate and implement inhibitory CAR-T approaches enabling the T cell product to avoid 

killing of pericytes (cell population responsible for blood brain barrier integrity maintenance) 

while preserving killing capacity against CD19+ leukemic cells. 

Along this line, our group will pursue endeavors towards: 

• Tackling the human glioma using inducible secretion systems,  

• creating “off the shelf” T cell banks,  

• and developing innovative routes of delivery. 
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