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Socio-economic and scientific context (approximately 10 lines):  
Lung adenocarcinoma and neuroblastoma are cancer for which a proportion of patients do not respond to current therapies. It is therefore 
necessary to propose new therapeutic strategies. To this end, our team is studying oncolytic immunotherapy. This therapeutic approach is based 
on the use of attenuated oncolytic viruses (OVs) that replicate only in tumor cells and induce a form of immunogenic cell death that stimulate the 
anti-tumor immune response. Oncolytic immunotherapy is currently experiencing its first successes with the authorization by the FDA and EMA in 
2015 of a first OV, Imlygic for the treatment of melanoma and the evaluation in phase III clinical trials of several other OVs including Pexa-Vec 
vaccinia virus.  
Our team is studying several different OVs, including the attenuated Schwarz vaccine strain of measles virus (MV) in collaboration with Dr. 
Frédéric Tangy of the Pasteur Institute who produces this virus. We also study the vaccinia virus or the vesicular stomatitis virus (VSV) which 
allows us to test this approach in animal models. We characterize the mechanisms of sensitivity of tumor cells to OVs, their effects on the non-
malignant cells of the tumor microenvironment (macrophages, fibroblast …) and the anti-tumor immune response. This study should lead to new 
strategies to improve viral oncolytic activity against cancers. 
 

 
Working hypothesis and aims (approximately 8 lines):  
Recently we showed that the permissiveness of tumor cell lines to MV replication depends on defects of the type I interferon antiviral response 
(IFN I) in cancer cells. However, tumors are made of tumor cells and different non-malignant cell types (macrophages, fibroblasts…) that may 
interfere in the oncolytic virus replication. Recently, we develop a 3D culture model of cancer cell lines under the form of spheroid with tumor cells 
alone or with non-malignant cells to mimic a tumor. The aims of this study are: 
1. To study the replication and spreading of MV and other OVs in the spheroid model to better understand what the virus does to cells of the 
tumor microenvironment (TME) and reciprocally how non-malignant cells from the TME affect the oncolytic activity. 
2. To study the replication and spreading of MV and other OVs in cultured tumor biopsies from lung cancer patients to identify and assess new 
strategies to increase replication in tumor cells. 
 

Main milestones of the thesis (approximately 12 lines):  
Main steps of the thesis will be: 

1. To study the replication and spreading of fluorescent protein encoding OVs in tumor spheroids containing or not non-malignant cells 
(macrophages, fibroblasts…) by confocal microscopy, cytometry and viral titration. In parallel, replication and spreading will be studied 
in cultured tumor biopsies from lung cancer patients by the same techniques. 

2. To study effects of the OVs on non-malignant cells of the TME (macrophages, fibroblasts…) after spheroid or tumor biopsies 
dissociation by multiparametric flow cytometry, transcriptomic study and cytokine multiplex assays. 

3. We will assess strategies to increase viral replication in tumor cells notably by arming the virus with transgene encoding 
immunomodulatory proteins 
 

Scientific and technical skills required by the candidate (2 lines):  
cell culture, cytometry, microscopy, molecular biology 
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