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Supplementary Figure 1. Periostin induces proliferation of neonatal cardiomyocytes. a, Primary 
neonatal rat ventricular cardiomyocytes were stimulated for 3 days and cell cycle activity was quantified by 
immunofluorescence microscopy. b, Additive effect of periostin and FGF on DNA synthesis. c, Proliferating 
fraction determined by expression of marker Ki67. d, Cardiomyocyte proliferation determined by cell count. 
e, Inactivation of cell cycle inhibitor retinoblastoma protein determined with antibody against 
phosphorylated retinoblastoma protein (P-Rb). f, Nuclear accumulation of cell cycle activator cyclin A. 
Scale bars, 50 μm; Color codes given at the top. Data are means ± SEM of 3 independent experiments. 
Statistical significance tested by ANOVA and t-test. 
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Supplementary Figure 2. Cardiac fibroblasts form cell-cell contacts with differentiated 
cardiomyocytes, but do not fuse to induce cell cycle re-entry in vitro. Isolated adult rat ventricular 
cardiomyocytes were co-cultured for 9 days with autologous cardiac fibroblasts genetically labeled by 
infection with a third generation lentivirus directing expression of GFP under control of the CMV 
promoter. Representative samples depicting cell-cell contact between cardiomyocytes and cardiac 
fibroblasts without fusion are shown. Color code given at the top. Scale bar, 50 μm.

GFP,  DAPI, troponin I
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Supplementary Figure 3. Periostin-stimulated cardiomyocyte proliferation is specific and 
requires the periostin fas1 domains. Assays were performed in primary neonatal rat ventricular 
cardiomyocytes. a, DNA synthesis in the presence of increasing concentrations of periostin. b, 
Cardiomyocyte DNA synthesis in the presence of periostin, fibronectin, or collagen type I. c, 
Recombinant full length periostin and fas1 1–4 domains analyzed by Western blot and by stimulation of 
DNA synthesis. No stim., no stimulation; Statistical significance tested with ANOVA.
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Supplementary Figure 4. Periostin-induced cardiomyocyte cell cycle re-entry does not correlate 
with abundance of cardiac fibroblasts . Assays were performed in isolated adult rat ventricular 
cardiomyocytes. a, b, Isolated adult rat ventricular cardiomyocytes were seeded with different amounts 
of autologous cardiac fibroblasts. Periostin-induced cardiomyocyte DNA synthesis was determined by 
immunofluorescence microscopy. a, Regression of periostin-induced cardiomyocyte DNA synthesis and 
percentage of fibroblasts present in the same specimen shows lack of correlation. b, Cardiomyocyte cell 
cycle re-entry in the absence and presence of periostin and different percentages of autologous cardiac 
fibroblasts. c, Isolated adult rat ventricular cardiomyocytes were seeded at different densities and 
periostin-induced cardiomyocyte cell cycle re-entry was determined by immunofluorescence microscopy. 
Ctr., control; PN, periostin.
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Supplementary Figure 5. Periostin-stimulated proliferation of neonatal cardiomyocytes requires 
integrins. Periostin-induced DNA synthesis (a) and proliferation (b) of neonatal ventricular cardiomyocytes 
is blocked by cRGD (10 μM) and integrin blocking antibodies (10 μg/mL). c, Suppression of periostin-induced 
cardiomyocyte BrdU uptake with microRNA (miR) sequences targeting integrin αV and β1 (number of 
construct indicated in each panel). d, Quantification of periostin-induced BrdU-uptake after transduction with 
different targeting constructs. Dotted line indicates periostin-induced cardiomyocyte DNA synthesis in the 
presence of miR-negative control. e, Suppression of integrin αV and β1 expression by miR constructs 
(number of construct indicated in each panel). Color codes given on the left. Scale bars, 50 μm. No stim., no 
stimulation; PN, periostin; No inhib., no inhibitor; cRGD, cyclic RGD peptide; miR-neg.ctr., hairpin structure 
predicted not to target any known vertebrate gene; Statistical significance tested with ANOVA.
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Supplementary Figure 6. Periostin-stimulated proliferation of neonatal cardiomyocytes requires 
ERK1/2 and PI3-kinase. a, Stimulation with periostin (duration of stimulation indicated at the top) 
followed by visualization of ERK1/2 and Akt phosphorylation by Western blot. Membranes re-probed with 
an antiserum against actin (lower panels).  b, Transcription of atrial natriuretic factor (ANF) determined 
by RT-PCR with β-actin as positive control. c–e, Cardiomyocyte DNA synthesis (c), cytokinesis (d), and 
proliferation (e) inhibited by ERK inhibitors U0126 (10 μM) and PD98059 (1 μM) or PI3-kinase inhibitors 
LY294002 (10 μM) and Wortmannin (0.1 μM). f, Determination of cardiomyocyte apoptosis by TUNEL 
assay. g, Determination of cardiomyocyte survival. Data are means ± SEM representative for 3 
independent experiments. No stim., no stimulation; PN, periostin; Statistical significance tested with 
ANOVA.
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