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Program of the Master’s degree in Biology:
X Microbiology, Infectious Diseases and Immunology	☐ Biochemistry & Structure
X Physiology, Epigenetics, Differentiation, Cancer    ☐ Neurosciences and Neurobiology       

Title of the project: Paracrinia and photocontrolable macrophages 

Objectives (up to 3 lines): 
-Cell biology (differentiation, degradation of extracellular matrix, 2D and 3D invasion, immune properties…) of macrophages expressing optoLYN
-Activation and modulation of cytokines & chemokines secreted by macrophage cell line and primary macrophages expressing optoLYN
Abstract (up to 10 lines): 
Macrophages play a pivotal role in the innate immune response due to their multifunctional capabilities. Proficient in cell migration and tissue invasion, macrophages survey every tissue to eliminate abnormal cells (apoptotic, cancerous, etc.) and pathogens through phagocytosis. They also secrete a diverse array of chemokines and cytokines to orchestrate immune reactions and tissue repair processes. 
The pleiotropic functions of macrophages are mediated by specific intracellular signaling pathways. The cytoplasmic tyrosine kinase SRC and its family members (SFKs) are implicated in most intracellular signaling pathways in macrophages, initiated by diverse receptors ranging from integrins to Toll-like receptors. This family comprises eight members (SRC, FYN, YES, HCK, FgR, LCK, LYN, and BlK). 
Since 2019, we have developed the first synthetic, genetically encoded signaling modules (SRC family kinases) that are controllable by light (optogenetics). 
Leveraging the optoSFK probes we have developed, we aim to elucidate now the unknown and pleiotropic roles of the kinase LYN in macrophage biology. Indeed, LYN is a kinase that can have both activation and inhibition signaling functions in macrophages. Thus, we aim to study the different spatio-temporal responses of optoLYN both in macrophage cell line and primary macrophages.





Methods (up to 3 lines): 
-Molecular biology (cloning & qPCR) and cell culture
-cytokine and chemokine array
-optogenetic & live imaging
-image analysis

Up to 3 relevant publications of the team: 
1- Optogenetic SH3 nanoclustering of SRC and HCK uncovers the functional specificity of these redundant kinases in macrophages. C. Torres-Torres, P. Rivier, S. Babu Moparthi, B. Graedel, L. Hinderling, L. Campos-Perello,C.Oddou, I. Bourin-Reynard, A. Grichine, E.Faurobert, E. Planus, F. Senger, O.Pertz, S.Vassilopoulos and O.Destaing. bioRxiv 2025
2-An optogenetic approach to control and monitor inflammasome activation. Julien Nadjar, Sylvain Monnier, Estelle Bastien, AnneLaure Huber, Christiane Oddou, Léa Bardoulet, Gabriel Ichim, Christophe Vanbelle, Bénédicte Py, Olivier Destaing*, Virginie Petrilli*. Science Signaling 2024 Apr 23;17(833):eabn8003.
3- Maraux M, Vetter M, Zuffo LD, Bonnefoy F, Wetzel A, Varin A, Lamarthée B, Tassy O, Ducloux D, Saas P*, Cherrier T* (co-corresponding authors). HUMANIN produced by human efferocytic macrophages promotes the resolution of inflammation. Cell Death Dis. 2025 Aug 28;16(1):656. doi: 10.1038/s41419-025-07909-1. PMID: 40877234.

Requested domains of expertise (up to 5 keywords): 
Cell culture, imaging, image analysis, ELISA, immunology
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