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COVID-19: Understanding Early Immune Response 
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As the COVID-19 pandemic continues, scientists are making significant headway in 
understanding the transmission of the SARS-CoV-2 coronavirus and the immune 
response it triggers at the time of infection. Researchers from Inserm, the Paris 
hospitals group AP-HP and Université de Paris, in collaboration with Rockefeller 
University in New York, have provided new data on the very early stages of immune 
response. Their findings have been published in Journal of Experimental Medicine. 

Understanding the immune response against SARS-CoV-2 is essential if we are to know who 
is at risk of developing severe forms of COVID-19 and how to treat them effectively. While 
many studies have been conducted in patients in the advanced stages of infection, when 
they are already showing signs of severity, little is known about the very early stages of 
immune response against the virus. 
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Thanks to close collaboration between the Inserm teams of Ali Amara, virologist, and Vassili 
Soumelis, immunologist at Saint-Louis Research Institute (Université de Paris/Inserm/AP-
HP), a study published in the Journal of Experimental Medicine was able to characterize 
innate immune response1 within 24 to 48 hours following contact with the SARS-CoV-2 virus. 

 
The researchers used immune cells called "plasmacytoid predendritic cells" as a model of 
innate immune cells that play an essential role in antiviral immunity by producing large 
amounts of interferon-alpha2. They reconstructed the early immune response to the virus by 
placing these model cells in contact with primary strains of SARS-CoV-2 isolated from 
patients with COVID-19. 
Analysis of this in vitro reconstituted response showed that SARS-CoV-2 induced effective 
and complete activation of the plasmacytoid predendritic cells. These then produced large 
amounts of interferon-alpha (the first line of defense against viruses) and differentiated into 
dendritic cells capable of activating T cells (which correspond to specific immunity cells). The 
researchers were also able to show that this activation of the plasmacytoid predendritic cells 
was partially inhibited by hydroxychloroquine, which would call for caution in the use of this 
molecule. 

 

In the second part of the study, the teams collaborated with Jean-Laurent Casanova's team 
from the Imagine Institute (Inserm/Université de Paris/AP-HP) and Rockefeller University in 
New York, in order to study the response of plasmacytoid predendritic cells from patients with 
genetic deficits for certain important genes of innate immunity. The objective was to clarify 
the molecular mechanisms involved in the response of these immune cells to SARS-CoV-2. 

 
These experiments performed on samples obtained directly from patients showed that the 
response of plasmacytoid predendritic cells is dependent on UNC93B and IRAK-4, two 
important molecules of innate antiviral immunity. This research as a whole makes it possible 
to clarify early immune response to SARS-CoV-2 as well as some of its molecular 
determinants. 

 
The study suggests that the immune system is naturally armed to respond to SARS-CoV-2 
and that defects in the response of plasmacytoid predendritic cells, particularly in the early 
production of interferon-alpha, may contribute to the infection progressing to a severe form. 

 
 
 

1 Innate immunity is the body's first line of defense and is triggered as soon as the body is exposed to a bacterium 
or virus (such as SARS-CoV-2). The innate immunity cells can contribute to the total destruction of the detected 
microbes or present them to the mechanisms of acquired immunity to facilitate their destruction by specific 
mechanisms (T and B cells). 

 
2 Interferons are cytokines (proteins) whose production is induced following viral, bacterial or parasitic infection, or 

the presence of tumor cells. While their main function is to interfere with viral replication, they also have an 

antibacterial and antiproliferative action, as well as an activating effect on other immune cells. 
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