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Wiskott Aldrich Syndrome (WAS) is caused by mutations in the WAS gene located on X 

chromosome),  which encodes Wiskott-Aldrich Syndrome protein (WASp), a key regulator of 

actin cytoskeleton specifically expressed in the cytoplasm of hematopoietic cells. Patients 

carrying loss-of-function mutations completely abolishing the WASp expression, develop the 

so-called classic WAS syndrome. Hypomorphic mutations leading to partial WASp expression 

cause X-linked thrombocytopenia (XLT) in its persistent or intermittent (iXLT) form, 

characterized by low platelet counts with minimal or no immunodeficiency. Thrombocytopenia 

and small platelets (PLTs) are the most consistent finding at diagnosis of both classic WAS 

and XLT, irrespectively to the severity of the disease, but its pathogenesis remains 

controversial. Haemorrhages are the most frequent clinical manifestations (84% incidence) in 

WAS/ XLT patients and account for the 23% of deaths. Haemorrhages occur from non–life-

threatening (epistaxis, petechiae, purpura, oral bleeding) to severe manifestations (intestinal or 

intracranial bleeding). These manifestations are the result of a micro-thrombocytopenia 

characterized by low PLTs count that ranges from 3000 to 70000 PLTs/µl of blood and a Mean 

Platelet Volume (MPV) that is half of the normal. 

WASp is involved in various PLTs cellular processes regulating podosome formation during 

PLTs release as well as filopodia (orthogonal branched actin network) and lamellipodia (broad 

and flat actin network) formation during PLTs activation. During the first stages of platelet 

formation, WASp is involved in actin-filament assembly during the migration of Internal 

Membrane System (IMS) (Orange et al,2002) and in the formation of actin-rich podosomes 

occurring during pro-PLTs extension into the vascular space (Loria et al,2013). In particular, 

being both actin polymerization and the WASp-ARP2/3 axis required for podosome formation, 

it has been hypothesized that, in absence of WASp, MKs could release PLTs prematurely 

leading to their accumulation within the BM space (De Meester et al, 2010 ). The pathogenesis 

of micro-thrombocytopenia, although it is a common clinical sign present in WAS and XLT 

patients since the diagnosis, is still elusive and matter of debate. To dissect the molecular and 

cellular mechanisms, two Was knock-out (WKO) mouse strains, carrying deletion of exons 4 



to 11  or a large insertion in the exon 7  were generated and well recapitulate  cellular and 

humoral immunity defects found in patient. Two hypotheses have been proposed to explain 

thrombocytopenia in WAS: defective PLTs production by megakaryocyte and/or accelerated 

elimination of Was-/- PLTs in the periphery. Various studies have been conducted leading to 

contrasting results. Importantly, all studies have been performed in mice and patients in which 

the WASp expression is absent in all the hematopoietic lineages, making very difficult to fully 

understand the contribution of the defective immune system to the PLTs destruction. To dissect 

PLT defect pathogenesis, we generated a conditional mouse model (CoWas) lacking WASp 

only in the megakaryocytic lineage (Sereni et al,2019). We demonstrated increased number of 

MKs and progenitors, and normal thrombopoiesis in complete Was-/- (WKO) and CoWas 

mice. Was-/- PLTs, showed shorter lifespan and higher expression of the activation marker P-

selectin (CD62P). Of note, anti-PLT autoantibodies were detected in homozygous and 

heterozygous CoWas mice. Was-/- PLTs expressed high CD40L and its soluble form, capable 

to induce in vitro B-cell activation. Moreover, patients showed increased CD62P expression 

and plasma sCD40L levels correlating with the disease severity. Was-/- PLTs proteomic profile 

showed decreased metabolic activity, increased ubiquitination pathways and Immunoglobulin 

content. Overall, these findings suggest an intrinsic defect in Was-/- PLTs and provide new 

insights into PLT behaviour and dynamics in the context of WAS disease. 
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