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The work presented in this thesis aims to reveal some of the underlying mechanisms that 
allow innate immune cells to recognize and react to invading pathogens with an efficient 
immune response. We discuss the effects of pathogen recognition at the molecular scale 
on intracellular signaling, and at larger scale at cellular function.  

Immediately after physical barriers, the immune system represents the primary line of 
defense that protects living organisms against infecting pathogens. Normally, the series of 
events that characterize the immune response to invading pathogens can be summarized 
by: 1) the recognition of the invading pathogen (bacteria, virus, fungi and other parasites), 
and 2) the response aimed at clearing the pathogen and the infected cells. This immune 
response aims to limit the damage to healthy and uninfected cells and to guarantee the 
survival of the organism as a whole. 

The recognition of the pathogen is primarily required to induce an immunological 
response. Independently of the complexity of the biological system, the recognition and 
the choice to respond or not to a specific pathogen is primarily made by the innate 
immune system. This system comprises cells that are equipped with pathogen recognition 
receptors (PRRs), a class of receptors devoted to the recognition of conserved pathogen 
structures. PPRs represent a relatively simple but effective mechanism of pathogen 
recognition. Its importance is highlighted by its conservation between species, as it can be 
found in plants, invertebrates, as well as vertebrates. 
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Upon recognition of invading pathogens, innate immune cells activate a cellular program 
to clear the pathogen and the infected cells through direct lysis and induction of cell death, 
respectively. In invertebrates and plants, innate immunity provides the primary strategy of 
defense against pathogenic infection. In vertebrates innate immune cells also recruit an 
additional more refined immune response, the adaptive immune system. Adaptive 
immunity reinforces the defense against pathogens and enables a more prompt response 
during recurrent future infections by establishing an immunological memory. Considering 
the level of complexity and the long life span of vertebrates, the presence of an adaptive 
immune system constitutes an advantageous mechanism for immune cells to establish and 
maintain an efficient pathogen defense. 

The typical properties of innate immune cells in vertebrates - recognition of invading 
pathogens, induction of infected cell death and instruction of the adaptive immune 
system - are illustrated by plasmacytoid dendritic cells (pDCs). This subclass of innate 
immune cells recognizes specific nucleic acid components of pathogens through 
specialized PRRs, the Toll-like receptors (TLRs). Upon activation, pDCs produce 
cytotoxic molecules to directly kill infected cells, and express co-stimulatory molecules 
and cytokines that activate and instruct T and B cells. Understanding the development and 
function of pDCs therefore helps to define the mechanisms that the immune system adopts 
during pathogen infection. 

The first part of this thesis is dedicated to the biology of pDCs. In chapter 2, we describe 
the transcriptional regulation of pDC development and survival. We continue in chapter 3 
by taking a closer look at the mechanisms that regulate the expression of cytotoxic 
molecules by pDCs, focusing on TNF-related apoptosis-inducing ligand (TRAIL). The 
ability to express TRAIL and exert its cytotoxic function is conserved between innate 
immune cells. This leads us to investigate whether the same mechanisms that control 
TRAIL expression in pDCs could also be found in other innate immune cells such as 
natural killer cells. The results of this investigation are subject of chapter 4 and chapter 5. 
pDCs represent also a perfect example of recognition of non-self nucleic acid by innate 
immune cells. In chapter 6 we study the mechanisms by which other innate immune cells, 
specifically macrophages and DCs, recognize and respond to pathogen-derived nucleic 
acids. Understanding these processes constitutes the basis for optimizing the development 
of therapeutic strategies in infection and related immune diseases. 

 


