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Wiskott-Aldrich syndrome (WAS) is a severe immunodeficiency disease divided 

into two clinical classifications; classical WAS with a more severe outcome and a milder 

form X-linked thrombocytopenia (XLT). Thrombocytopenia and small platelets are the 

most consistent finding in both WAS and XLT patients. Despite advances in treatments 

and therapies, the approach for XLT patients is more conservative, treating 

complications as they arise. Besides the thrombocytopenia, platelet deficiency is 

associated with autoimmunity in XLT/WAS patients. Stabilization of WASp could not 

only reconstitute normal platelets counts but potentially prevent autoimmunity of 

XLT/WAS patients. To identify new treatment strategies for XLT/WAS patients, we 

have set up a flow cytometry-based drug screening approach to find a drug candidate 

that could stabilize WASp in its active conformation preventing the rapid degradation 

and/or reduce the platelet activation observed in XLT/WAS patients. To resemble the 

XLT phenotype we have efficiently knockout (KO) the WAS gene from the 

megakaryoblast cell line MEG-01 using CRISPR/Cas9 and inserted the XLT mutation 

WAS-R86C fused to GFP and lentivirally transduced MEG-01WASpKO cells. The GFP 

tag served as a readout for WASp detection (Figure 1). The levels of WASp expression 

Figure 1. WASp expression in 
MEG-01 cell line upon lentiviral 
transduction. (A) Flow cytometry 
data of WASp expression of 
WASp-KO, XLTmut or WT MEG-01 
cells. (B) WASp levels and (C) GFP 
levels on lentiviraly transduced 
MEG-01 cells that express GFP-
WASp (rescued KO). Gray: 
Secondary Ab control. Black line: 
WASpKO. Red line: WASpXLT. 
Blue line: WASpWT. (D) 
Immunofluorescence image of 
MEG-01 cell line transfected to 
express GFP-WASp. 

    
     

    



among MEG-01s expressing GFP-WASp WT and R86C were similar as demonstrated 

by direct antibody (αWASp clone F-8) or GFP detection by flow cytometry and western 

blotting. To understand if GFP-WASp-R86C cells were more prone to degradation, we 

stopped protein synthesis using cycloheximide (CHX) and quantified WASp and GFP 

protein levels over time. We observed that GFP-WASp-R86C was more sensitive to 

degradation, with 80% less protein detected compared to GFP-WASp-WT after 24h of 

cycloheximide treatment. GFP-WASp-R86C degradation was partially prevented when 

cells were treated with the proteasome inhibitors bortezomib and MG-132. In our assay 

development for drug screening we have demonstrated that we can measure 

differences in GFP-WASp-R86C signal and that we can reproduce the above-

mentioned assays in a high throughput mode using 96-well plates. Moreover, the Z-

factor obtained was 0.7-0.8, indicating that the positive signal can clearly be 

distinguished from background signal during flow cytometry analysis. The flow 

cytometry-based drug screening was performed using the Prestwick library which has 

1276 FDA-approved and EMA-approved drugs pre-spotted in plates by the Chemical 

Biology Consortium Sweden. From the first screening, 21 compounds demonstrated 

mild (20%-40% above DMSO control) to high (>40% above the DMSO control) 

capacity to accumulate GFP-WASp-R86C signal. After hit validation using a direct 

staining with αWASp (clone F-8) antibody, two compouns were confirm to increase 

WASp levels in MEG-01GFP-WASp-R86C cells (Figure 2). Further analysis are being 

conducted to confirm if those compounds can improve platelet functions and the WASp 

dependency in this process. Lager libraries (>5000 cmps) of phase 1-3, preclinical and 

launched drugs are being screened. With this innovative approach we expect to 

identify compounds that by stabilizing WASp could not only reconstitute normal 

platelets but potentially prevent autoimmunity of XLT/WAS patients. 

Figure 2. Drug screening 
scheme. (A) Primary screening of 
Prestwick library compounds 
based on GFP signal. Bottom 
graph showing assay quality 
measured by Z’Factor > 0.5. (B) 
Hit validation performed with 
compounds that increased GFP 
signal in the primary screening. 
Bottom graphs showing direct 
WASp detection with antibody 
staining paired with GFP signal. 


