Supplementary material. Identification of the adhesion GPCR ADGRL4/ELTD1 as a novel potential prognostic biomarker for cerebral cavernous malformation disease

Supplemental Methods
Isolation and culture of Brain Microvascular Endothelial Cells
Brain microvascular endothelial cells (BMEC) were isolated from adult 8–10 weeks old Cdh5(PAC)-CreERT2 Pdcd10fl//fl mice. Brains were removed and mechanical and enzymatic digestion was performed, following the protocol by Czupalla et al. (42) and recommendations of Dr. Elisabetta Dejana. Brains were placed into ice-cold Endothelial cell buffer (ECB; NaCl 153 mM; KCl 5,6 mM; CaCl2 1,7 mM; MgCl2 1,2 mM; HEPES 15 mM; BSA 1% p/v). Brain tissue was minced and centrifuged at 300 xg for 7 min at 4°C. Pellets were digested with collagenase type II (PanBiotech, Aidenbach, Germany) to a final concentration of 2,5 mg/ml in ECB. Then the tissue was digested in bath water at 37°C for 50 minutes. After incubation, myelin removal was performed in 25% BSA and centrifuged at 1000 xg for 30 minutes at 4ºC. Erythrocyte lysis was performed using Red Blood Cell lysis buffer for mouse (Alfa Aesir, Ward Hill, MA, USA) for 90 seconds. A second digestion was performed with collagenase/dispase (Roche) at a final concentration of 10 μg/ml for 13 minutes at 37°C followed by a DNase I (Roche) incubation to achieve a single-cell suspension. Cells were centrifuged and resuspended in complete medium for seeding onto 0,5 mg/ml collagen I-coated plates (Sigma-Aldrich). BMECs were routinely grown in Dulbecco’s Modified Eagle’s Medium (DMEM; Sigma-Aldrich) supplemented with 15% v/v fetal bovine serum (Gibco™ #10270- 106), 1% v/v Penicillin/Streptomycin/L-Glutamine (Corning, Avon, France), 100 μg/mL heparin (Sigma-Aldrich) and 50 μg/ml endothelial cell growth supplement (ECGS; Sigma-Aldrich). Cells were maintained at 37°C in 5% CO2. After 24 hours, endothelial cells were selected using 4 μg/ml puromycin for 3 days and Cre recombinase expression was induced using 5 μg/ml 4-hydroxy-tamoxifen over ten days to induce the knockout of CCM3/PDCD10.

Reverse Transcription-Quantitative Polymerase Chain Reaction (RT-qPCR) Analysis 
Total RNA was extracted from CCM3 ECKO BMECs using TRIzol reagent (Life Technologies) according to the manufacturer’s protocol. RNA was reverse transcribed using random hexamers, and the mRNA expression level was determined using PowerUp™ SYBR™ Green Master Mix (Thermo Fisher Scientific) using a StepOnePlus™ Real-Time PCR System. Gapdh mRNA levels were used as internal control, and the 2ˉΔΔCt method was used for data analysis. Values were normalized respect to levels in Pdcd10fl//fl brain endothelial cells. Primers used were the following: Gapdh forward: 5’-AGGTCGGTGTGAACGGATTTG -3’; Gapdh reverse 5’-GGGGTCGTTGATGGCAACA-3’; Eltd1 forward: 5’-TCCAAAGCACCAGGACCACGAT-3’; Eltd1 reverse: 5’-GCCAGCAATGATAGAGCAGACC-3’.

Supplemental Results
Eltd1 was not up-regulated in cultured brain endothelial cells from Pdcd10-knockout mice.
Alterations of PDCD10 gene in humans have been known to cause the familial form of CCM (fCCM) and is associated with a more aggressive phenotype at the early onset of the disease (43, 44). To further assess whether Eltd1 mRNA levels are changed in Ccm3 depleted mice models, we prepared differentiated brain endothelial cells from Pdcd10fl/fl mice (45) harboring a 4-OH tamoxifen-inducible Cre expressed in endothelium (Cdh5(PAC)-CreERT2) by selecting them with puromycin (46). After inactivating CCM3 in vitro by 4-OH tamoxifen, we prepared RNA and performed a qPCR for Eltd1. As shown in Supplemental Figure 1, Eltd1 was not induced by loss of Pdcd10 in this system, showing that the overexpression of Eltd1 does not happen in differentiated BBB-forming endothelial cells, at least after the loss of Pdcd10.

Supplemental Figures
Supplemental Figure 1
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Eltd1 was not up-regulated in cultured brain endothelial cells from Pdcd10-knockout mice.
mRNA levels of Eltd1 in Pdcd10 WT (CCM3fl/fl) and Pdcd10 KO (CCM3KO) brain endothelial cells. Brain endothelial cells were isolated from Cdh5(PAC)-CreERT2; Pdcd10fl/fl mice, and Pdcd10 was inactivated in cultured cells with 4-OH-Tamoxifen. Data shown are the fold change mean ±SEM levels respect to Pdcd10 WT brain endothelial cells.
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