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Press Release 
 
A new path to stimulate the immune system and fight against 
infections 
 
A research lead by Eric Vivier and Sophie Ugolini of the Centre d'Immunologie de 
Marseille-Luminy (Inserm/CNRS/Aix Marseille Université) has revealed a new gene 
that, when mutated, stimulates the immune systems to fight better against 
tumours and viral infections. While this gene was known to activate one of the 
first lines of defense of the human body (Natural Killer cells or NK cells), with its 
inactivation, paradoxically, NK cells become hypersensitive to alert signals sent 
by sick cells. These new data, essential to understand the functioning of these 
key cells of immunity, could open a new therapeutic path against infections. They 
also suggest that the function of NK cells must be finely tuned to allow for 
optimum immune responses. The details of the research are published in Science 
on January 20th 2012.  
 
Our body is subjected to the attacks of a multitude of microbes (viruses, bacteria…) which dwell 
in our daily environment. To fight infections, different immune cells are involved. First, the cells 
of the innate immune system1 which progressively allow lymphocytes B and T of adaptive 
immunity to be activated. Natural Killer cells (NK) are part of this first line of defense. They are 
capable of selectively killing tumor or infected cells while secreting chemical messages, called 
cytokines, that shape the response of B and T lymphocytes. 
 
Following the launch of an extensive genetic program a few years ago, the researchers at the 
Centre d'Immunologie de Marseille-Luminy identified a gene whose inactivation leads to an 
increase in NK cell function (see figure below) 
 

 
 
 
Figure: While the normal mice all die in less than 8 days 
after the infection by a virus (the cytomegalovirus), all 
mutant mice are resistant to the same infection. 
Courtersy of Science  
 
 
 
 
 
 

 



    

2 

 

 
  

 
This gene, called Ncr1, encodes the NKp46 receptor present at the surface of NK cells. 
Surprisingly, it has been known for several years as anactivator of NK cells. 
 
"NK cells pass through different stages of development before they deal with microorganisms or 
tumor cells," explains Sophie  Ugolini co-responsible of this publication. "Without this receptor, 
NK cells become more reactive and therefore more powerful when they encounter aggressors of 
the body."   
 
To test if they could manipulate the system for therapeutic use, the researchers also blocked 
the NKp46 receptor with a drug (a monoclonal antibody). As in their genetic experiments, the 
treatment that blocks NKp46 makes NK cells  more efficient.  
 
“Now our goal is to further explore the underlying biological mechanism and work in 
collaboration with the biopharmaceutical industry and the hospitals to evaluate the medical 
potential of this new type of treatment, notably, for  patients in whom the immune system is 
weakened: patients with immune deficiency or patients following bone marrow 
transplantation or cancer chemotherapy.” concluded Eric Vivier.   
 
1 Innate immunity is the first line antitumoral and antimicrobial mechanism of defense. It opposes rapidly to assaults 
made to the body. Innate immunity is present in all living organisms and plays a key role in the activation of 
vertebrates’ adaptative response. This compartment of the immune system is currently in the spotlight, since 
the French Jules Hoffman, the Canadian Ralph Steinman and the American  Bruce Butler (also co-author of the 
publication of Science) received the Nobel Prize in 2011 for their work on innate immunity and its close links with the 
adaptive immune system 
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More on the research team “Natural Killer cells and innate immunity”: 
Created at the CIML by the Pr Eric Vivier in 1995, the laboratory « Natural Killer cells and innate 
immunity » focuses it activities on the dissection of the detection systems and the mechanisms 
of tolerance of NK cells.The laboratory is supported by: 

 

 
 

 
About the CIML 
 
Founded in 1976, the Centre d’Immunologie de Marseille-Luminy is a research institute 
internationally renowned in its discipline which has developed an organization and practices 
designed to foster the creativity and risk-taking of its researchers. 
 
From worm to man, from molecule to whole organism, from the physiological to the pathological, 
the CIML addresses all fields of contemporary immunology: the genesis of different cell 
populations, their patterns of differentiation and activation, their implications in cancer, infectious 
and inflammatory diseases.   
 
Based in Marseille, the CIML is a joint research unit of CNRS, INSERM and the new AIX-
MARSEILLE UNIVERSITY. Led by Professor Eric Vivier, it has 17 laboratories and employed 
250 people. 
 
More information on www.ciml.univ-mrs.fr  
 


