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Description of the project (aims, experimental techniques, recommended background): 
The project aims to determine the 3D structure of the protein sigma 1s of mammalian Orthoreovirus 
and to provide new insights into the function and mechanisms of evolution of this protein. Sigma 1s 
has evolved by an extraordinary process where a new gene is created de novo by overprinting onto 
an existing (‘‘ancestral’’) open reading frame. Viruses notably use this trick in order to acquire novel 
functions without increasing the size of their genomes. So far, only a few de novo proteins have been 
structurally characterized and more information is needed to decipher the mechanisms underlying 
the interdependence between overlapping gene products.  
Orthoreoviruses are non-enveloped, icosahedral viruses that contain 10 segments of double-
stranded RNA (dsRNA). Although infection in human can be associated with mild respiratory  
and enteric symptoms, the mammalian orthoreovirus have been recognized as an anticancer agent 
(more than 30 viruses are in clinical trials). Sigma 1s has been shown to be involved in the host cell 
cycle regulation upon infection by mammalian Orthoreoviruses. Sigma 1s is known to block the cell 
cycle and therefore could be a key player in the oncolytic properties of Mammalian orthoreoviruses.  
More specifically, the project will require to express, purify and crystalize Sigma 1s in order to solve 
its structure by X-ray crystallography and to characterize its structural properties by various 
biophysical methods (SEC-MALLS, AUC, DLS, SAXS,...). As, there is no homologue in the Protein Data 
Bank, the high-resolution structure of sigma 1s could reveal a new fold and highlight the evolutionary 
origin of the protein. 

Justification that the internship’s subject fits with the general theme of GRAL:  

Structural characterisation will have a strong impact on the understanding of the evolution of these de novo 

proteins and will be the starting point to the identification host cell partners that could explain the oncolytic 

properties of orthoreoviruses. Hence, the project is conceived as an integrated study from the atomic structure 

to the roles of the protein in cell arrest cycle.  
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