
WASP meeting Summary 

A novel Arg431Trp mutation of WASp causes an intermediate WAS and XLN 

phenotype 

Authors: Lia Goncalves Pinho1,2, Rhaissa Calixto Vieira1, Minghui He1, Roberta D’Aulerio1, 

Divya Subburaj3, Alejandro Palma3*, Lisa Westerberg1* 

1Karolinska Institutet, Department of Microbiology Tumor and Cell Biology, Stockholm, Sweden 

2Laboratory on Thymus Research, Oswaldo Cruz Institute/Fiocruz, Rio de Janeiro, Brazil 

3IWK Health Centre, Halifax, Nova Scotia, Canada 

*Equal contribution 

Loss-of-function mutations in the actin regulator WASp cause Wiskott-Aldrich 

syndrome (WAS) and X-linked thrombocytopenia (XLT). Gain-of-function mutations 

that impair the autoinhibitory conformation of WASp cause X-linked neutropenia 

(XLN). Among the different WASp domains, the VCA (verprolin, cofilin, acidic) region 

is responsible for interaction with actin monomers (V) and the Arp2/3 complex (CA) to 

induce branched actin polymerization (Figure 1).  

Figure 1. WASp domains. The C-terminal domain from WASp, VCA, is composed of a verprolin-homology domain (V), cofilin-

homology domain (C), and the acidic domain (A). ARP2/3 interacts to the CA domains and the globular actin (monomer) binds 

to V domain. Those interactions allow the actin polymerization and cytoskeleton dynamics. 

Mutations involving the WASp VCA region could impact on the autoinhibited folding of 

WASp, the anchoring of globular actin, and interaction with the Arp2/3 complex with 

consequences for immune cell function. WASp- deficient B and T cells can present 

impairment in immunological synapses with may influence in proper lymphocytes 

activation. WASp deficiency can lead to events, such as recurrent infection, tumor 

development and auto-immunity. Here we describe a 10-month-old patient that 

presented with eczema, elevated levels of IgE and IgA, and normal thrombocytes. 

Neutrophils were markedly reduced in peripheral blood. The patient was subjected to 

a G-CSF treatment which restored neutrophils levels during a short time and resolved 



the eczema. A hemizygous missense mutation was identified in WAS, c.1291C>T 

(p.Arg431Trp). The mutation is localized in the verprolin domain of the VCA domain.  

 

 

 

 

 

Figure 2. Arg421Trp mutation of WASp. Structure of WASp obtained using AlphaFold Protein Structure Database. Cyan: VCA 

domain. Pink: Arginine amino acid. 

Using variants effect software SIFT and Polyphen-2, both predictors retrieved values 

indicating that this mutation is probably deleterious. Using flow cytometry analysis from 

freshly isolated PBMCs, we found that circulating naïve CD8+ T cells were reduced in 

patient samples compared to samples from the mother, father, and an age-matched 

pediatric control. The patient CD8+ T effector memory cells were increased compared 

to the control cells. After 3 days of stimulation with anti-CD3/CD2/CD28, CD8+ T cells 

showed accelerated cell death. For patient CD4+ T cells, phosphorylation of WASp-

Y291 was similar between control and patient cells, however, the content of 

polymerized actin was lower in patient CD4+ T cells when compared to control cells. 

Patient CD4+ T cells were able to produce IL-2, even though levels of CD25 

expression after 48h activation were drastically reduced. For B cells, the patient had 

normal naïve and memory B cells when compared to the pediatric control cells. In vitro 

cultures showed that proliferation of patient naive B cells and memory B cells was 

dramatically reduced when compared to control cells. Moreover, the patient B cells 

seemed unresponsive to B cell receptor (Fab) stimulation. Patient B cells showed 

increased tendency of cell death probably due to increased genotoxic stress as 

determined by elevated phospho-H2AX when stimulated with Fab. Ig class switching 

upon in vitro culture of patient naïve B cells was reduced, likely due to defective cell 

proliferation of patient B cells. The WASp R431W mutation caused an intermediate 

clinical phenotype of WAS and XLN leading to decreased survival and proliferation of 

CD8 T cells and B cells. Our analysis of CD4 T cells suggests that WASp can be 

activated as determined by Y291 phosphorylation, yet actin polymerization was 

reduced leading to an intermediate WAS/XLN phenotype in lymphocytes. 


