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summary
The work described in this thesis has been aimed at unravelling the network of 
transcription factors that controls the development and effector functions of human 
plasmacytoid dendritic cells (pDCs). For this purpose, we made use of different 
cellular models, including primary human pDCs isolated from various tissues, the 
pDC cell line CAL-1 derived from a patient suffering from a CD4+CD56+ neoplasm, 
and pDCs in vitro generated from hematopoietic stem cells (HSCs).

chapter 1 is a general introduction, which summarizes the existing knowledge about 
pDCs, derived from human and mouse studies, including the ontogeny of pDCs from 
hematopoietic stem cells (HSCs), the factors important for their development, the 
molecular pathway that leads to their activation and formation of effector cells, 
but also their involvement in autoimmune diseases and tumorogenesis. In addition, 
for proper understanding of the work decribed in this thesis, we detail the recently 
discovered pathway of gene regulation controlled by microRNAs (miRNAs), which is 
involved in the control but also the deregulation of immune cell functions.

The study presented in chapter 2, which builds on previous findings in the 
laboratorium that the transcription factor Spi-B has a key role in the development 
of pDCs from HSCs, reveals the anti-apoptotic factor BCL2A1 is a direct target of 
Spi-B. Spi-B-mediated cell survival via Bcl2-A1 was investigated using the pDC cell 
line CAL-1. First, we validated CAL-1 cells as a model to study several aspects of pDC 
development and function. By showing the oncogenic character of Spi-B in CAL-1 
cells, and the requirement of BCL2A1 in in vitro generation of pDCs from HSCs, this 
work convincingly shows the requirement of Spi-B induced BCL2A1 expression for 
pDC survival during development.

In chapter 3 we investigate the involvement of Spi-B in regulation of pDC activation 
and maturation. Overexpression and knockdown of Spi-B by viral transduction 
reveal its requirement for establishing a mature phenotype of pDCs. We also 
describe interplay between Spi-B and the NF-κB pathway in the control of TLR-
induced gene expression, that appears to be mediated by physical interaction of the 
NF-κB subunit RelA and Spi-B.

chapter 4 addresses the putative post-transcriptional regulation of Spi-B by 
microRNAs in pDCs. Experimental validation of in silico predicted miRNAs to target 
Spi-B demonstrated that miR-491 effectively regulates Spi-B expression in CAL-1 
cells. This miR-491 is upregulated in Toll-like receptor (TLR)-7/9 activated pDCs 
and may contribute to the downregulation of Spi-B protein expression that we 
observed in pDCs upon activation.
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In chapter 5 we point out the crucial role of miR-146a in controlling pDC activation 
and maturation. We observed that miR-146a expression is induced upon TLR7/9 
activation, and that miR-146a negatively regulates TLR-induced cytokine production 
and co-stimulatory molecules surface expressions. Together, this impaired the 
ability of miR-146a overexpressing pDCs to induce CD4+ T cell proliferation.

The work presented in chapter 6 unravels the molecular mechanisms that govern 
TRAIL expression in human pDCs, contributing to clearance of infected cells during 
viral infection. We identify NAB2 as a novel transcriptional regulator that governs 
TRAIL induction in stimulated pDCs. In addition, we describe 2 different pathways 
involved in regulation of TRAIL expression, one mediated by directly by NAB2 and the 
other controlled indirectly through type I interferons.

chapter 7 presents our findings regarding the regulation of pDC effector functions 
by the cytokine IL-21. We show that immature as well as activated pDCs express 
enhanced levels of granzyme B in response to IL-21 stimulation. We demonstrate 
that granzyme B is responsible for the impaired CD4+ T cell stimulation capacity of 
pDCs. Based on the notion that activated CD4+ T cells are the main producers of 
IL-21, our data uncover a new negative feedback loop of regulation by pDCs, thereby 
controlling the adaptive immune response.

In chapter 8 we discuss our results collected in this thesis within the view of the 
existing knowledge relating to pDCs. While we address the technical limitations 
encountered in these studies, we also, in the light of our findings, provide new 
conceptual models describing the contribution of pDCs in initiation, maintenance 
and resolution of human immune responses. Finally, we provide additive insights 
in the role of pDCs in autoimmune diseases and tumorogenesis that may aid in 
opening new paths in the generation of novel therapies.   

 


