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Summary 

 
The work described in this thesis investigates 
some aspects of the transcriptional regulation 
that underlies the development, differentiation 
and function of human plasmacytoid dendritic 
cells (pDCs) and B cells. The role of specific 
transcription factors in these processes was 
studied by experimentally increasing or 
decreasing expression levels of the factors in 
human hematopoietic cells by retroviral 
transduction. Subsequently pDCs and B cells 
were studied in in vitro development and 
differentiation assays. 
 
Chapter 1 gives a general introduction on 
transcriptional control mechanisms and 
important aspects of pDC and B cell biology: the 
regulation of their development from 
hematopoietic precursor (HSC) cells, molecular 
pathways that lead to pDC and B cell activation 
and formation of effector cells, the control of 
their function during immune responses and 
interactions with other immune cells.  
 
Chapter 2 describes the E-protein E2-2 as the E-
protein predominantly expressed in pDCs and 
as a critical factor involved in the development 
of pDCs from human progenitor cells. The pDC 
factor Spi-B regulates the expression of Id2, a 
factor antagonizing E-protein activity. Results 
from simultaneous overexpression of both 
factors suggest that the concurrent action of 
Spi-B and E2-2 controls the development of 
progenitor cells into the pDC lineage. 
 
Chapter 3 focuses on pDC activation and 
maturation and identifies a role for the Ets 
factor Spi-B in this process, regulating surface 
expression of co-stimulatory and MHC 
molecules and secretion of pDC-specific 
cytokines. Decreasing Spi-B levels in pDCs 
abrogates the upregulation of maturation 
markers upon stimulation, which indicates that 
Spi-B is required in this process.  
 
Chapter 4 aims to identify novel target genes 
that accomplish the function of Spi-B in pDC 
development and differentiation. Using a pDC 
cell line, microarray studies were performed 
comparing gene expression levels in cells with 
increased or decreased levels of Spi-B. Several 
potential Spi-B targets relevant to pDC biology 

could be confirmed by quantitative icycler PCR 
and were extracted for further research. 
 
Chapter 5 shows a particular role for pDCs in 
the thymus. The secretion of type I interferons 
(IFNs) by stimulated pDCs drastically effected 
human T cell development in vitro, as indicated 
by the delayed induction of T cell surface 
markers and rearrangement of TCRβ V-DJ gene 
segments through type I IFNs. IFN-α also 
inhibited IL-7-induced proliferation, but not 
survival, of developing thymic progenitor cells.  
 
The work presented in Chapter 6 suggests a 
function of STAT5 in freezing the repertoire of 
human peripheral memory B cells. Class switch 
recombination (CSR) of naïve B cells was 
repressed by active STAT5 in an in vitro system 
and high levels of STAT5 are detected in 
memory B cells. Forced expression of active 
STAT5 repressed expression of activation-
induced cytidine deaminase (AID), the GC factor 
crucially required for rearrangements of 
immunoglobulin genes during a germinal center 
reaction. Repression of AID may be 
accomplished by induction of Id2 expression by 
STAT5, antagonizing the E protein activity that is 
fundamental to AID expression.  
 
The studies shown in Chapter 7 investigate the 
molecular consequences of IL-21 signaling on 
plasma cell differentiation in human B cell. IL-21 
stimulation of primary human B cells results in 
robust and prolonged activation of STAT3, 
which leads to induction of the plasma cell 
factor BLIMP1. STAT3-mediated BLIMP1 
upregulation occurred despite high levels of the 
germinal center factor BCL-6, indicating the 
BCL-6 is not the dominant repressor of BCL-6, 
but BLIMP1 transcription does not lead to 
differentiation of B cells unless BCL-6 is 
concomitantly downregulated.  
 
Chapter 8 describes the identification of Spi-B 
as a player in preventing human plasma cell 
differentiation from activated germinal center B 
cells. Spi-B protein is detected in B cells from 
peripheral blood and tonsils but is absent from 
plasma cells, and overexpression of Spi-B 
prevents plasma cell differentiation. Studies 
with an inducible Spi-B construct and chromatin 
immunoprecipitation (ChIP) indicate direct 
regulation of the plasma cell factors BLIMP1 
and XBP-1 by Spi-B, which provides molecular 
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evidence for the regulation of human B cell 
differentiation by Spi-B. 
 
Chapter 9 places the studies described in this 
thesis in the context of the work published by 
other groups. Our results obtained by 
investigation of human pDCs and B cells are 
compared to the research performed on these 
cells in mice. The debatable categorization of 

pDCs into the lymphoid cell or dendritic cell 
lineage is discussed and similarities between 
pDCs and PCs are pointed out. Furthermore the 
crucial involvement of pDCs in several human 
diseases is listed as we aim to emphasize the 
potential relevance of our data for future 
medical research and the implications for 
therapeutic interventions.  

 
 


