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Revealing the molecular role of WASp in the nucleus of B cells. 
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The immune system is never at rest and this characteristic is mainly due to the cytoskeleton 

which builds a dynamic network of polymers, like actin, and accessory proteins like WASp.  

Mutations in the WAS gene, encoding for the actin regulator WASp, cause two rare primary 

immunodeficiency disorders (PIDs): Wiskott-Aldrich syndrome (WAS) and X-linked 

neutropenia (XLN). WAS is caused by a loss-of-function mutation in the WAS protein (WASp) 

resulting in immunodeficiency, thrombocytopenia, and eczema. On the other hand, gain-of-

function mutations cause WASp overexpression leading to XLN. XLN patients show common 

features of immune system failure and accumulated cytogenetic abnormalities, leading to a 

tumor-prone phenotype.  

WASp is a regulator of the actin cytoskeleton, required for hematopoietic cell functions 

including effective migration and immune synapse formation. In this context, B cell affinity 

maturation in the germinal center (GC) relies on processes regulated by the actin cytoskeleton, 

such as migration, proliferation, and genomic rearrangement.  

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Schematic of WAS protein in healthy, WAS and XLN patients. Yellow star: point mutations causing 
XLN. 
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The aim with this project is to reveal the role of WASp in the nucleus of B cells driving dynamic 

processes like shaping the nuclear architecture, DNA repair, gene transcription and chromatin 

remodeling. 

 

 

 

 

 

 

 

 

 

 

 

Starting to investigate our research question, I performed nuclear-cytosol fractionation 

experiments on murine XLN and WT activated B cells. We are able to detect, through 

immunoblotting, the presence of WASp in the nucleus apart from its known presence in the 

cytosol.  

 

 

Figure 2: Activation of WASp upon a stimulus and the question of its possible role in the nucleus of naïve and 
activated B cells. 

Figure 3: Western Blot and α-WASp immunoprecipitation from naïve and activated B cells (D´aulerio 
unpublished data). 



Roberta D´aulerio 

3 
 

Furthermore, using an inducible germinal center system and through flow cytometry analysis 

will be valuable to track the differentiation of naïve B cells into plasma cells. The iGC system 

allows us to check changes in WASP expression during different days of the B cells 

differentiation and moreover, it can be used to test drugs for potential treatments.  

Considering the well-known association of N-WASp (a homologous protein of WASp in non-

hematopoietic cells) with RNA Pol II and of WASp with T cell factor 1 (TCF1) in T cells, 

further ChIP-Seq experiments will be important to determine the function of WASp in active 

processes of the nucleus of B cells. Up to now ChIP-qPCR revealed a different activity of RNA 

Pol II considering WT and WKO and between naïve and activated B cells. 

This is still an ongoing project, and it will be interesting to reveal what has been ignored so far 

about a possible role of WASp in the nucleus of B cells and eventually this knowledge will be 

useful for the discovery of new treatment options.  


