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English summary 

The immune system protects us from infections by recognizing pathogens like viruses, 
bacteria, fungi and other parasites and by establishing an efficient immune response, 
aimed at clear the pathogen and infected cells, and protect the body from recurrent 
infections. The immune response is initiated by innate immune cells, which are able to 
recognize conserved nucleic acid (RNA and DNA), lipid, protein, or sugar structures of 
pathogens through specialized pattern recognition receptors (PPRs). Plasmacytoid 
dendritic cells (pDCs) constitute a class of innate immune cells. pDCs are characterized 
by the ability to recognize conserved nucleic acids of viruses and bacteria (i.e. single 
stranded RNA and double stranded DNA bearing unmethylated CpG motifs) through the 
PRRs Toll-like receptor (TLR)7 and TLR9. Engagement of TLR7 and TLR9 activates an 
intracellular signaling cascade in pDCs, which leads to the induction of the cell-death 
inducing molecule TNF-related apoptosis-inducing ligand (TRAIL), resulting in cell death 
through apoptosis of TRAIL sensitive infected and tumor cells. 
 

The control of pDCs development and function is still not fully understood. In chapter 2 
of this thesis we study the transcriptional control of pDC development, focusing on the 
pivotal role of the transcriptional factor Spi-B during the generation of pDC from 
hematopoietic progenitor cells. We show that Spi-B controls the expression of the anti-
apoptotic molecule Bcl2-A1, which revealed to be direct transcription target of Spi-B. 
These results consolidate the critical role of Spi-B in pDC survival.  
 

In chapter 3 we dissect the mechanisms that regulate the expression of TRAIL in pDCs. 
From this study it emerges that the induction of TRAIL is tightly controlled in this cell 
compartment. In fact, TRAIL is induced in TLR9-activated pDCs downstream of two 
signaling pathways which can be activated independently from each other: the first 
activated by TLR9 upon recognition of nucleic acids, the second downstream of type I 
IFN-receptor (IFN-R). Importantly, the study shows that the transcriptional factor NGFI-
A binding protein 2 (NAB2), which is solely induced upon TLR triggering and through 
phosphatidylinositol 3-kinase (PI3K), governs TRAIL induction in pDCs activated 
through TLR. 
 

The control of TRAIL expression by NAB2 does not only occur in pDCs. In fact, in 
chapter 4 we show that NAB2 promotes TRAIL induction also in natural killer (NK) 
cells (another subtype of immune cells that express TRAIL and induce cell death of 
infected and tumor cells) upon IL-2 and IL-15 stimulation. The study presented in this 
chapter also reveals that early growth response (EGR)-1, one of the transcriptional factors 
directly controlled by NAB2, also plays an important role in the regulation of TRAIL in 
NK cells by promoting its induction.  
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Overall, these data show that the gene regulation through the NAB2/EGR axis allows for 
a highly controlled expression pattern of TRAIL in immune cells. However, our studies 
highlight that the regulation of TRAIL by NAB2 and EGR-1 axis is highly cell context-
dependent. In chapter 5 we discuss the mechanisms through which NAB2 may 
differentially control TRAIL expression between different cell types. Specifically, we 
dissect how NAB2 and EGR expression levels, kinetics of induction, function and auto-
regulation may contribute to NAB2’s opposite role in the regulation of TRAIL expression. 
This information help the understanding of the NAB2/EGR role in the control of TRAIL 
and other effector molecules. 
 

The ability to recognize nucleic acids derived from pathogens is not exclusive of pDCs, 
but is a key feature of innate immune cells. Microbial nucleic acids can be distinguish by 
innate immune cells by their differences in post-transcriptional modifications, such as in 
the methylation status between microbial and mammalian DNA. N6-methylation of 
adenine (m6A) within GATC motifs is conserved in several bacterial strain but not in 
mammals. In chapter 6 we dissect the response of macrophages and dendritic cells (DCs) 
to these GATC motifs bearing N6-methyl-adenine. We show that N6-methylation of 
adenine in GATC motifs in dsDNA enhances the response of macrophages and DCs and 
that its recognition is dependent on STING, a key mediator of cytosolic DNA sensing. 
Overall, these data suggest that the recognition of N6-methylation of adenine constitutes a 
novel means for immune cells to detect and respond towards invading pathogen. 
 

In conclusion, our study sheds new light on pDCs development and function, and might 
provide new clues for optimizing infection and cancer therapy by harnessing pDC 
cytotoxicity through TRAIL. Furthermore, this study provides interesting clues to 
understand the innate immune responses towards bacterial nucleic acids and for the 
development of new therapeutic and vaccination strategies in related immune diseases.  
 

 

 

 

 

 

 


