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Table S1. Clinical characteristics of the proband. 

 

 
 
 
  



Table S2. Proband Complete Blood Count at T1D onset. 

 

 

 

 

  



Table S3. SKAP2 variant information. The Genome Aggregation Database (gnomAD) 

database is a highly annotated, searchable database of 141,456 human exome and 

genome sequences (1). The SKAP2 variant was not found in this database, as indicated 

by “-“. The Combined Annotation-Dependent Depletion (CADD) score is an integrative 

annotation built from more than 60 genomic features, and variants with a scaled CADD 

score of >20 are predicted to be in the top 1% of deleterious variants in the human 

genome (2). 

 

 
 
 
 
 

 

  



Table S4  

Antigen Reference 

ERK 2 Santa Cruz Biotechnology Cat# sc-1647, RRID:AB_627547 

p-ERK1/2 Cell Signaling Technology Cat# 9101, RRID:AB_331646 

GAPDH Thermo Fisher Scientific Cat# AM4300, RRID:AB_2536381 

SKAP2 Proteintech, Cat# 12926-1-AP, RRID:AB_2189317 

 

Table S5 

Antibody Reference 

IRDye 800CW Donkey anti-rabbit 

IgG 

LI-COR Biosciences Cat# 926-32213, RRID:AB_621848 

IRDye 680RD Donkey anti-Mouse 

IgG antibody 

LI-COR Biosciences Cat# 925-68072, RRID:AB_2814912 

 

 

 

  



Supplemental Figures 

 
 
Figure S1. SKAP2 expression.  
a, Distribution of SKAP2 protein expression in human tissues(3). b, Distribution of Skap2 
gene expression in mouse immune cells(4).  
 



 
 
Figure S2. SKAP2-/- THP-1 macrophages.  
a, Western blot analysis of SKAP2 protein in SKAP2+/+ and SKAP2-/- THP-1 
macrophages. b, Western blot analysis of SKAP2 protein in SKAP2-/- THP-1 
macrophages retrovirally expressing either wild-type or p.Gly153Arg SKAP2. c, Western 
blot analysis of ERK phosphorylation in polyRGD plated SKAP2+/+ and SKAP2-/- THP-1 
macrophages. d, CCL2 treated SKAP2+/+ and SKAP2-/- macrophages stained and imaged 
for phalloidin actin (red) and the DNA marker DAPI (blue).  
 
  



 
 
Figure S3. Localization of SKAP2 and WASp in CCL2 treated THP-1 macrophages.  
a, Immunostaining for SKAP2 (green) and WASp (purple) in CCL2 treated SKAP2-/- THP-
1 macrophages expressing either wild-type (WT) or p.Gly153Arg SKAP2 by retroviral 
transduction. DNA marker DAPI is in blue. b, Percent colocalization of SKAP2 and WASp 
(n=3, ns=not significant). c, Western blot of ERK phosphorylation in pRGD plated THP-1 
macrophages. Scale bar=15μm. 
 
  



 
 
Figure S4. SKAP2 expression in monocyte-derived patient and control 
macrophages.  
SKAP2 immunoblot of macrophages differentiated ex vivo from monocytes derived from 
the SKAP2 patient (II-1) or unaffected control (I-2). 
 
  



 
 
Figure S5. Localization of SKAP2 and WASp in CCL2 treated macrophages.  
a, Immunostaining for SKAP2 (green) and WASp (purple) in SKAP2-patient and control 
macrophages treated with CCL2. DNA marker DAPI is in blue. b, Percent patient and 
control macrophages with colocalized SKAP2 and WASp (n=3, ns=not significant). c, 
Western blot of ERK phosphorylation in pRGD plated control and SKAP2 patient 
macrophages. Scale bar=15μm. 
 
  



 
 
Figure S6. Flow chart for whole exome sequencing and analysis. Variants identified 
by whole exome sequencing were filtered using three criteria. First, only variants with an 
allele frequency <0.001% within the Genome Aggregation Database (gnomAD) database 
were kept. gnomAD is a highly annotated, searchable database of 141,456 human exome 
and genome sequences(1). Second, only variants with a scaled Combined Annotation-
Dependent Depletion (CADD) score >20 were selected. The scaled CADD score is an 
integrative annotation built from more than 60 genomic features, and variants with a 
scaled CADD score of >20 are predicted to be in the top 1% of deleterious variants in the 
human genome (2). Third, only variants that were present in the proband and absent in 
unaffected family members were kept. Confirmation of SKAP2 variant was done by 
Sanger sequencing.   
 
  



Figure S7. ImageJ macro used for shape analysis.  

ImageJ Cell Shape Macro 

(Language = IJ1 Macro) 
setSlice(1); 
id = getImageID (); 
dir = getDirectory ("image");  
name = getTitle; 
name = "Intesity" + name + ".csv"; 
run("Duplicate...", " "); 
setAutoThreshold("Triangle"); 
setOption("BlackBackground", false); 
run("Convert to Mask"); 
run("Invert"); 
run("Fill Holes"); 
run ("Watershed"); 
run("Set Measurements...", "area mean min shape redirect=None decimal=3"); 
run("Analyze Particles...", "size=500-Infinity pixel show=Overlay display exclude clear 
include summarize add"); 
selectImage (id); 
run("Duplicate...", "use"); 
run("From ROI Manager"); 
run("ROI Manager..."); 
roiManager("Measure"); 
selectWindow ("Results"); 
saveAs ("Results", dir+name); 
           close(); 
 

 

  



 

 

Figure S8: Single cell RNA sequencing of patient and control neutrophils  

a, Volcano Plot showing the differential gene expression in the neutrophil cluster of the 

SKAP2 p.Gly153Arg patient against the control’s neutrophil cluster. b, Pathway analysis 

of the SKAP2 patient’s neutrophil cluster against the control. 
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