Supplementary Material
Material and Methods

Isolation and culture of cardiac progenitor cells

Human fetal CMPCs were isolated and cultured as described previously [Smits Nat Protoc 2009]. Briefly, CMPCs were isolated from fetal hearts, collected after elective abortion based on individual informed consent. Isolation was performed by magnetic sorting using Sca-1- coupled beads. L9TB CMPC cell line was immortalized by lentiviral transduction of hTert and BMI-1. L9TB CMPCs were cultured in SP++ growth medium consisting of M199 (Gibco)/EGM2 (3:1) supplemented with 10% (v/v) fetal bovine serum (FBS) (Bovogen), 1% (v/v) non-essential amino acids (Gibco), and 1% (v/v) penicillin/streptomycin (Lonza) on 0.1% (w/v) gelatin (Sigma Aldrich)/PBS (Sigma) coated flasks. To obtain CMPC-CSps, L9TB CMPCs were seeded on poly-D-lysine-coated 12-multiwell plates, with a density of 1.6x104 cells/cm2, and cultured in cardiosphere medium (CSM) (36% Iscove’s Modified Dulbecco’s Medium (IMDM, Gibco) supplemented with 10% FBS (Bovogen), 60% DMEM–Ham F-12 (Gibco), 2% B27 (Gibco), 1% (v/v) penicillin/streptomycin (Lonza), 1% L-Glutamine (Lonza)). To obtain CSps, human surgical auricular biopsies were cultivated as explants, and CPCs were isolated following the CSp protocol, as previously described (Messina et al., 2004). Briefly, after myocardial selection the tissues were cut into 1-to-2 mm3 pieces, washed with Ca2+-Mg2+–free PBS (Invitrogen) and digested with 0.25% trypsin (Invitrogen, CA, USA) for 15 minutes. The fragments were washed with Iscove’s Modified Dulbecco’s Medium (IMDM) supplemented with 20% FBS (Gibco), 1% (v/v) penicillin/streptomycin (Euroclone), 1% L-Glutamine (Euroclone), 0.2% 2-mercaptoethanol (Gibco) and cultured on fibronectin-coated plates (BD Biosciences) for 3 weeks. Once explant derived cells (EDCs) reached 80% of confluency, cells were collected and seeded on poly-D-lysine-coated 12-multiwell plates (BD Biosciences) with a cell density of 9×103 cells/cm2. Cell were cultured in CSM supplemented with 0,2% 2-mercaptoethanol, 10 ng/mL epidermal growth factor, 20 ng/mL basic fibroblast growth factor, 40 nmol/l cardiotrophin-1 (Peprotech), 40 nmol/l thrombin (Sigma). CMPC-CSps and CSps were formed after 5 days of culture in either room air (20% O2) or physiologic (5% O2) oxygen conditions, and collected at this time-point. CSps were seeded on a fibronectin coated flask to obtain cardiosphere derived cells (CDCs). CMPCs, CMPC-CSps, EDCs, CSps and CDCs were grown in either room air (20% O2) or tissue physiologic (5% O2) oxygen conditions.
Immunofluorescence labeling

All samples were washed three times with Ham-F12 medium (Gibco) at 37°C, fixed in 3.7% (v/v) formaldehyde (Merck) for 15 min, and rinsed four times with washing buffer: 0.2% Triton X-100 (Merck) and 1% bovine serum albumin (BSA, Roche) in PBS. Non-specific antibody binding was blocked with 1% (v/v in washing buffer) horse serum incubation for 45 min. Cells were then incubated overnight at 4°C with primary antibodies in 10% (v/v in washing buffer) horse serum. Primary antibody against Notch2 was used to determine Notch protein expression and cellular distribution. Samples were rinsed with washing buffer four times for 5 min and incubated for 1.5 hrs with secondary antibodies, in PBS. All used antibodies and dyes are listed in Table 2. Nuclei were stained with DAPI (Sigma) for 10 min, after which cells were again washed four times with washing buffer and mounted on microscope glass slides with Mowiol. Except for primary antibody incubation, all incubation steps were performed at room temperature. Fluorescence micrographs of 2D culture were acquired using a Zeiss Axiovert 200 fluorescent microscope (Zeiss), while for 3D culture a Zeiss LSM META NLO (Zeiss) was used.

RNA isolation and semi-quantitative PCR analysis

Total RNA was isolated from 1 sample per group per experiment (n=3 for fetal CPCs; n=3-7 for adult CPCs) using the Qiagen RNAeasy isolation kit according to manufacturer’s instructions (Qiagen). cDNA was synthesized with 250 ng RNA per sample using M-MLV Reverse Transcriptase (Bio-Rad). cDNA samples were subjected to qPCR using iQTM SYBR@ Green Supermix and the CFX384 detection system (Bio-Rad), with GAPDH as a reference gene (PrimerDesign). Primer sequences for qPCR and annealing temperatures are presented Table SII.
Statistical analysis

All data is presented as mean ± standard deviation (SD). For qPCR data analysis, cycle-threshold (Ct) values were normalized to the reference gene (GAPDH) value, and signals of CMPC-CSps, CSps, and CDCs were compared with those of the cell monolayer (CPCs and EDCs for fetal and adult cells, respectively) and presented as fold change (2–ΔΔCt). Statistical analysis was performed with Graphpad Prism 5.04. Student’s t-test or Kruskal-Wallis test with Dunn’s post-hoc for multiple comparisons were performed where appropriate. Significance was assumed for P<0.05.

Table SI: List of Ct values of fetal CPCs (average ± SD; n=4), cultured under 20% (NORM) or 5% (HYP) oxygen. 
	
	GAPDH
	NOTCH 1
	NOTCH 2
	NOTCH 3
	JAGGED 1
	HEY 1

	CMPC NORM
	19,11 ± 2,08
	26,09 ± 1,02
	23,26 ± 1,62
	25,42 ± 0,67
	25,54 ± 0,84
	31,40 ± 1,56

	CMPC-CSp NORM
	19,93 ± 1,93
	26,93 ± 1,24
	22,99 ± 1,35
	25,23 ± 1,06
	25,57 ± 1,02
	28,25 ± 1,06

	CMPC HYP
	18,59 ± 1,22
	26,89 ± 1,56
	23,10 ± 1,36
	25,48 ± 0,64
	25,61 ± 1,04
	31,21 ± 1,33

	CMPC-CSp HYP
	19,71 ± 1,77
	27,60 ± 1,51
	23,94 ± 2,30
	25,81 ± 1,02
	26,12 ± 1,67
	27,59 ± 0,77


Table SII: List of Ct values of adult CPCs (average ± SD; n=4-7), cultured under 20% (NORM) or 5% (HYP) oxygen.

	
	GAPDH
	NOTCH 1
	NOTCH 2
	NOTCH 3
	JAGGED 1
	HEY 1

	EDC NORM
	21,41 ± 0,94
	30,78 ± 1,53
	28,49 ± 1,72
	28,88 ± 1,29
	28,05 ± 1,00
	33,24 ± 0,96



	CSp NORM
	22,57 ± 0,79
	30,99 ± 1,38
	29,77 ± 1,20
	28,42 ± 1,22
	29,77 ± 1,03
	31,60 ± 0,79



	CDC NORM
	21,20 ± 0,77
	30,73 ± 1,23
	28,16 ± 1,06
	29,45 ± 1,34
	28,27 ± 1,15
	33,74 ± 0,70



	EDC HYP
	21,93 ± 1,50
	31,22 ± 2,26
	28,66 ± 1,97
	29,35 ± 1,73
	27,74 ± 1,56
	34,33 +/- 3,02



	CSp HYP
	22,71 ± 0,99
	30,64 ± 2,06
	29,62 ± 1,12
	28,75 ± 1,27
	29,50 ± 0,81
	31,41 ± 0,72



	CDC HYP
	21,86 ± 1,54
	31,27 ± 2,32
	28,77 ± 1,75
	30,44 ± 1,49
	28,30 ± 1,31
	33,90 ± 0,94


Results
Fig. S1: Notch1 and Notch3 expression in fetal and adult CPC monolayer and spheroids. (a-e) Notch1 (N1) is mainly localized on the cell membrane and cytoplasm; (f-j) Notch3 (N3) shows a perinuclear distribution in all samples. Nuclei are stained with DAPI. Scale bar 50 μm.
Fig. S2: Notch2 (N2) expression and distribution in adult (a) EDCs, (b) CSps, (c) CDCs. Scale bar 50 μm.

Figure S3: Culture under physiological oxygen condition (5% O2) does not lead to upregulation of Notch gene expression in CPCs. a-d) Gene expression of Notch components (N1, N2, N3, Jag1) and target gene (Hey1) in (a, b) fetal CMPC-CSps (n=4) and (c, d) adult CSps (n=3-7) cultured under 5% oxygen as compared to 20% O2. Statistical test: Student’s t-test for CMPC-CSps, Kruskal-Wallis test followed by Dunn’s post-test for adult CSps.* p < 0.05, ** p < 0.01; *** p <0.001.

