
Novel SAMD9 mutation in a patient with immunodeficiency, neutropenia, 

impaired anti-CMV response and severe gastrointestinal involvement  

Supplementary Methods 

 

CMV response 

CMV-specific T cell-response was detected by intracellular cytokine staining using flow 

cytometry after ex vivo stimulation with CMV antigen as described in detail previously.1 

Activated T cell culture 

Peripheral blood mononuclear cells (PBMC) prepared after Ficoll-Paque density 

centrifugation of 1 ml blood were activated by immobilized anti-CD3ε antibody MEM-572 in 

the presence of 50 µ/ml IL-2 (Proleukin, Novartis) in RPMI/FCS. After 2 days, the cells were 

removed from the antibody and propagated in RPMI/FCS and 50 µ/ml IL-2. 

Cell viability analysis 

Cells were stained with 0.5 µg/ml propidium iodide (Thermo Fisher Scientific) in PBS and 

directly analyzed by flow cytometry. 

BCL-2 expression 

In total, 5 × 106 cells were lysed in 0.2 ml SDS-PAGE sample buffer. The lysates were 

sonicated for 10 s, and Bcl-2 and Bcl-XL content was analyzed by immunoblotting with 

respective antibodies (Cell Signaling Technology). 

Calcium response 

In total, 5 × 106 cells were loaded with 1 µg Fluo-4 calcium sensing dye (Molecular Probes, 

Thermo Fisher Scientific) in 0.5 ml RPMI/FCS for 30 min at 37°C. Cells were washed, 

stimulated with varying concentrations of MEM-92 (IgM antibody to CD3ε3) and the 

florescence was continuously measured by flow cytometry for 5 min. 

The analysis of T-cell receptor excision circles (TRECs) and kappa-deleting excision circles 

(KRECs) 

PCR-based quantification of TREC and KREC levels from the PB was performed as described 

previously.4,5 

Functional assessment of SAMD9 mutation 

The c.2471 G>A mutation was introduced into pCMV6-AC-GFP vector expressing GFP-tagged 

wild-type SAMD9 cDNA (RG219076; Origine) by site-directed mutagenesis. Mycoplasma-



negative HEK293T cells (DSMZ) were transfected with wt SAMD9-GFP, mutant SAMD9-GFP 

or empty GFP-positive control expression vector using polyethylenimine. The GFP+ cells 

were analyzed by proliferation (after 48 and 96 hours) or apoptosis assay (after 96 hours). 

Experiments were performed in two biological replicates. 

Proliferation assay  

Transfected HEK293T cells were cultured for 1.5 hours with 10 μM EdU (Click-iT® Plus EdU 

Flow Cytometry Kit, Thermo Fisher Scientific), harvested, spun down, and fixed using 10% 

formaldehyde (Thermo Fisher Scientific) for 10 min at room temperature. Fixed cells were 

permeabilized using 0.1% Triton X-100 (Thermo Fisher Scientific) for 15 min at 37°C, washed 

with 1% bovine serum albumin in PBS, spun down and stained with Alexa Fluor 647 picolyl 

azide for 30 min at room temperature according to manufacturer’s protocol. Finally, staining 

with DNA intercalator 4′,6-diamidino-2-phenylindole (DAPI, Thermo Fisher Scientific) was 

performed for 30 min at 4°C, the cell were washed with PBS and measured on BD LSRII flow 

cytometer. EdU positivity was determined using FlowJo software (BD Biosciences). 

Apoptosis assay 

Transfected HEK293T cells were harvested, spun down and resuspended in Annexin 

V Binding Buffer (Exbio). The cells were stained with Annexin V-Dyomics 647 (Exbio) and 

DAPI for 30 minutes in the dark on ice. The samples were washed with Annexin V Binding 

Buffer and measured on BD FACS Celesta flow cytometer. Fractions of Annexin V+ apoptotic 

cells (Annexin V+ DAPI- (early apoptosis) and Annexin V+ DAPI+ (late apoptosis/secondary 

necrosis)), and Annexin V- DAPI+ primary necrotic cells were determined using FlowJo 

software (BD Biosciences). 

Statistical analysis 

Data from proliferation and apoptosis assays were analyzed using Prism 7 (GraphPad 

Software, La Jolla, USA). Differences between wt SAMD9, mutant SAMD9 and control cells 

were compared using 1-way ANOVA with Bonferoni´s multiple comparison posttest.   
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