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Presentation of the laboratory and its research topics:

DyLAH unit hosts the National reference centre and the WHO collaborative center for rabies. 
The overall strategy of the Unit DyLAH is to address innovative and pertinent scientific questions related to rabies and other related infectious diseases that target the central nervous system. In response to the complexity of the mechanisms involved and of the questions addressed, this is achieved through the integration of many different approaches and competences present in the laboratory and developed through collaborations with relevant partners in other research laboratories located in France and abroad (mainly Belgium, United Kingdom, Germany, Spain, Korea, China, Cambodia and Australia). 
Specifically, research activities of the Unit DyLAH focus towards the acquisition and diffusion of new, basic knowledge regarding (i) the evolution of lyssaviruses, (ii) the biology of lyssavirus infection, particularly the determinants and processes involved in their virulence factors and host adaptation, (iii) the host response and the pathologic processes, and (iv) the drivers of the dynamics of lyssavirus spread in natural populations of susceptible animals. The acquired knowledge is then translated into strategies and tools for the control of rabies in the field.
Unit DyLAH particularly aims at supporting research projects on lyssaviruses, rabies and related subjects for which it has a distinctive and well recognize expertise. However, in addition it has always been keen to engage in new biological or epidemiological challenges on related questions or broader fundamental questions (i.e. the global understanding of the process of emergence: PREDEMICS program; the understanding of the viral replication complex and the development of antiviral molecules of large spectrum: FP7/SILVER, ANR RAB-CAP; etc.). 
To achieve its scientific objectives, the Unit DyLAH has taken advantage of its resources, infrastructure and location in the campus of Institut Pasteur. This situation creates a unique and fruitful interface between its researchers, the other colleagues from the Department Infection and Epidemiology and the rest of the departments, technical platforms and facilities located on the campus. Further, and notably via the International network of Institut Pasteur and its relation with WHO, the Unit DyLAH has developed long lasting and close relationships with several institutions and colleagues located in enzootic countries and therefore benefits from direct interaction with the field, establishing a continuum of activities between fundamental research, development and field applications. 
This provides an optimized setting for the rapid identification of relevant scientific and public health questions, their rapid integration as research questions and their study in a fundamental and integrated manner to provide science driven and meaningful solutions when needed.


Description of the project:  

Rabies is an untreatable disease of humans, which has a case-fatality rate of almost 100% in non-vaccinated individuals. The etiological agents of rabies are viruses of the globally distributed Lyssavirus genus, the best characterized of which is rabies virus (RABV) that infects diverse mammalian species with transmission to humans most commonly through bites from infected dogs [1]. RABV is a strictly neurotropic virus. After entry in the peripheral nervous system, the virus spreads within axons by retrograde fast axonal transport, then disseminates throughout the central nervous system along neuroanatomical connections [2, 3] and finally spreads to multiple organs along autonomic and/or sensory nerves. Successful achievement of the virus cycle relies on the preservation of the neuronal network [4]. The surprising lack of major histopathological changes and neuronal death raised the hypothesis that the clinical outcomes resulted from major neuronal dysfunction, the basis of which remained so far unknown. Further, the contribution of glial and microglial cells and their crosstalk with neuronal cells remained undetermined [5]. 
In the recent years, it has become clear that the host innate immune system and the viral countermeasures profoundly shape this RABV-host relationship. RABV seems to minimize the inflammation in the nervous tissues it infects [6, 7]. The evasion of host innate immunity by pathogenic lyssaviruses depends on a unique mechanism of selective targeting of interferon-activated STAT proteins by the phosphoprotein (P protein) [8-12]. The matrix (M) protein also plays some pivotal roles during the viral life cycle [14]. It modulates the balance between replication and transcription of the viral genome and induces neuronal cell death [15, 16]. We recently described and characterized a new splicing variant of the NF-κB family, RelAp43, targeted by the M protein of field isolates of rabies virus [17]. This transcription factor is able to modify the equilibrium between the different NF-κB dimers. The death or survival of RABV-infected neurons is also controlled by the G protein via a PDZ binding site [18]. 
As most of the works trying to decipher the regulation of the innate immune pathways and of inflammation during RABV-infection were performed in laboratory cell lines. this project is aiming at studying this question in a more physiological context. The global objective of this project is to study in vivo and in vitro the role of neuronal, microglial and glial cells taken as separate cell compartments and taken as a whole to understand their respective and complementary roles in the modulation of innate immune response during RABV infection. Furthermore, the respective effects of M and P proteins on innate immunity and inflammation will be further investigated in vitro and in vivo using relevant recombinant RABV in order to identify the cellular and the viral molecular factors involved in the virulence of RABV. 

More specific objectives are to determine:
· Susceptibility and damage to neuronal, microglial and astroglial cells during RABV infection (Infection, inflammation, cell activation, apoptosis and death)
· Role of the different cellular compartments of the brain in the innate immune response to RABV infection (brain structure and cell type)
· Role of the virus proteins in the modulation of the innate immune response in the different cellular compartments of the brain (use of recombinant RABV)
· Respective contributions of the cell signalling pathways in the response of the different cellular compartments of the brain (transcriptomic, RNA seq, siRNA)

This project should generate cutting-edge technological developments and knowledge of how RABV and brain interact to maintain health or drive pathology. The resulting knowledge will offer new opportunities to monitor rabies-infected patients and save their life.
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