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Short stature in a boy with multiple early-onset autoimmune conditions due to a STAT3 activating mutation: Could intracellular growth hormone signalling be compromised? 

Methods:
Phosphoflow 
Thawed peripheral blood mononuclear cells (PBMCs) were re-suspended in RPMI 1640 with L-glutamine, 25 mM HEPES, 100 U/mL penicillin, and 100 mg/mL streptomycin (Lonza, Basel, Switzerland) supplemented with 10% heat-inactivated foetal bovine serum (Thermo Fisher Scientific, Rockford, IL, USA). They rested in a 37°C, 5% CO2, fully humidified incubator for 1 hour; afterwards, they were washed with serum-free RMPI 1640 with L-glutamine, 25 mM HEPES, 100 U/mL penicillin, and 100 mg/mL streptomycin (Lonza) and stimulated with IL-6 (10 ng/mL), IL-2 (100 ng/mL), INF (500 ng/mL), and IL-27 (100 ng/mL) (all from Sigma Aldrich, St. Louis, MO, USA) for the indicated time points at 37°C. After stimulation, the cells were fixed with 4% methanol-free formaldehyde (Sigma-Aldrich) for 10 minutes at room temperature, washed in PBS, re-suspended in 90% ice-cold methanol and incubated overnight in -20°C. Cells were then stained with fluorochrome-conjugated antibodies: anti-phospho-STAT3 (Tyr705) Alexa 488, anti-phospho-STAT1 (Tyr701) Alexa 647, and anti-phospho-STAT5 (Tyr694) PE (all from BD Biosciences, San Jose, CA, USA), anti-phospho-STAT1 (Tyr701) PE (Cell Signalling Technologies, Danvers, MA, USA), together with anti-CD45 Pacific Blue and anti-CD3 APC (Exbio Praha, Vestec, Czech Republic) or anti-CD3 PE-Cy7 (Beckman Coulter, Miami, FL, USA). The data were collected with an LSR II flow cytometer (BD Biosciences) and analysed with FlowJo software (Treestar, Ashland, OR, USA). 
Real-time quantitative RT-PCR
Thawed PBMCs were re-suspended in RPMI 1640 with L-glutamine, 25 mM HEPES, 100 U/mL penicillin, and 100 mg/mL streptomycin (Lonza) supplemented with 10% heat-inactivated foetal bovine serum (Thermo Fisher Scientific). They rested in a 37°C, 5% CO2, fully humidified incubator for 1 hour; afterwards, they were stimulated with IL-6 (50 ng/mL) (Sigma Aldrich) for 40 hours at 37°C and 5% CO2. After stimulation, the cells were washed in PBS and mRNA was extracted using RNeasy Plus Micro Kit (QIAGEN) and reverse transcribed with iScript cDNA synthesis kit (Bio-Rad). Suppressor of cytokine signalling 3 (SOCS3) transcript was measured by real-time quantitative reverse transcription-polymerase chain reaction using TaqMan® Gene Expression Assay (Life Technologies). Results represent the fold-change compared with unstimulated healthy control after normalisation to endogenous GAPDH gene expression levels.

STAT3 mRNA splicing
The cDNA from patients and one healthy control (before stimulation) was used for the analysis of exons 22 and 23 splicing with the primers located in the 5’ region of exon 22 (5’: GCGCTGCCCCATACCTGAA) and in the 3’ region of exon 23: (5’:TCAGCAGGAGGGCAGTTTG). PCR products were analysed with a chip-based Agilent Bioanalyser (Agilent Technologies).






Supplementary Figure 1: STAT3, STAT1 and STAT5 phosphorylation in primary T-cells in response to IL-6, IFNγ, and IL-2. Expression of pSTAT3 (Tyr705), pSTAT1 (Tyr701), and pSTAT5 (Tyr694) measured by flow cytometry in primary CD3+ T-cells from Patient #1 (red) and Patient #2 (orange) was slightly reduced compared to healthy controls (blue). Numbers represent the change in mean intensity fluorescence (MFI) between non-stimulated (light) and stimulated (dark) cells after 15 min stimulation with IL-6 (10 ng/mL), IFNγg (500 ng/mL), and IL-2 (100 ng/mL). In patient #2, data are representative of two independent experiments. 

Supplementary Figure 2: SOCS3 gene expression in PBMCs. Expression of SOCS3 was measured by quantitative RT-PCR in thawed primary PBMCs of one patient and two healthy controls without stimulation and after IL-6 stimulation (50 ng/ml, 40 hours). Results represent mean relative expression of SOCS3 compared to one healthy control after normalisation to the expression of GAPDH.  Error bars represent 1 SD. 

Supplementary Figure 3: The effect of STAT3 c.2144C>T mutation on the splicing of exons 22 and 23. The 15 and 1500 bp peaks are size markers, the shorter PCR product likely corresponds to STAT3 variant, which uses an alternative acceptor site within STAT3 exon 23. In both patients, there were two additional small peaks several bp longer than physiological products, which can possibly show the retention of a small part of the intron in the vicinity of the mutation. 
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