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Materials and Methods
PPP1 activity assay
Protein phosphatase activity was evaluated using the RediPlateTM96 EnzChek® Serine/Threonine Phosphatase Assay Kit (Thermo Fisher Scientific, R33700), in accordance with manufacturer's instructions.1 Briefly, reactions were performed using heart homogenates from the HSPB6S10F and NTG hearts in the presence of 1X Reaction Buffer (50 mM HEPES [Sigma-Aldrich, H3375] pH 7.5, 100 mM NaCl [Sigma-Aldrich, S7653], 2 mM DTT [Sigma-Aldrich, 1019777001], supplemented with 1 mM MnCl2 [Sigma-Aldrich, 244589]). Following the addition of 10 nM okadaic acid (Sigma-Aldrich, 495604) to discern between PPP1 and PPP2/protein phosphatase-2A activities, samples were incubated at 37°C for 30 min. Reactions were then terminated and the activity of PPP1 on 6,8-difluoro-4-methylumbelliferyl phosphate (DiFMUP) substrate was determined by using a fluorescence microplate reader equipped with appropriate filters. DiFMUP has excitation/emission maxima of approximately 358/452 nm. 
[bookmark: article1.body1.sec2.sec4.p1]Measurements of contractile parameters and Ca2+ transients
Cell shortening and Ca2+ transients were examined in cardiomyocytes at room temperature.2 Myocyte contraction was field-stimulated by a Grass S48 stimulator (07B0374G, GRASS, WARWICK, RI, USA) (0.5 Hz, square waves), and contractions were videotaped and digitized on a computer. To get intracellular Ca2+ signals, cells were treated with 2 M Fura-2/AM (Sigma-Aldrich, F0888) in 1 mM Ca2+-Tyrode solution for 30 min. The cells were then resuspended in 1.8 mM Ca2+-Tyrode solution. Then cardiomyocytes were placed in a glass chamber (NEST Biotechnology, 801002), which was positioned on the stage of an inverted epifluorescence microscope (Nikon Diaphot 200, Japan). For Ca2+ signal measurements, the cells were excited at 340 and 380 nm by a Delta Scan dual-beam spectrophotofluorometer (Photon Technology International, Lawrenceville, NJ, USA). Ca2+ transients were recorded as the 340 nm:380 nm ratio of the resulting 510-nm emissions. Baseline and amplitude, estimated by the 340 nm:380 nm ratio, and the time to 50% decay of the Ca2+ signal was determined. Data were acquired using Felix® computer software and analyzed using Ion Wizard® software. 















Table S1. Functional parameters in NTG and HSPB6S10F hearts.
HR, heart rate; Vol;s, systolic volume; Vol;d, diastolic volume; SV, stroke volume; EF, ejection fraction; FS, fractional shortening; CO, cardiac output. 

	Group
	HR (Beats/min)
	Vol;s (ul)
	Vol;d (ul)
	SV (ul)
	EF (%)
	FS (%)
	CO (ml/min)

	NTG (n=7)
	410 ± 6
	38.6 ± 3.4
	87.7 ± 1.8
	49.2 ± 2.6
	56.2 ± 3.3
	29.4 ± 2.3
	20.2 ± 0.9

	HSPB6S10F (n=8)
	444 ± 29
	36 ± 1.1
	87.4 ± 1.9
	51.4 ± 2.9
	58.7 ± 2.1
	30.9 ± 1.5
	22.7 ± 0.2
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Figure S1. The C29T substitution changes a fully-conserved serine at position 10 to a phenylalanine (S10F), which is predicted to result in secondary structural alterations. (A) Partial amino acid sequence alignment (amino acids: 1 to 20) in human, pig, dog, rat and mouse shows that serine 10 is fully conserved, suggesting a critical role in HSPB6’s function. (B) Secondary structure predictions (PredictProtein program) revealed alterations in the helix, strand and loop contents in the mutant HSPB6S10F. 


[image: ]
Figure S2. Generation of the HSPB6S10F transgenic mouse model. (A) Diagram of Hspb6S10F transgenic construct. The mutant mouse Hspb6S10F cDNA, in which serine 10 encoded by codon TCT was mutated into TTT (encoding phenylalanine), was driven by the Myh6 promoter. (B) DNA sequencing of PCR products from Hspb6S10F mouse genomic DNA confirmed the TCT to TTT mutation. (C) Quantitative immunoblotting analysis showed that in HSPB6S10F TG hearts, there was a 10-fold increase in total HSPB6 levels relative to non-TG hearts (NTG). Values represent means ± SEM; *: P<0.05, vs. NTG. 
[image: ]Figure S3. HSPB6S10F does not alter cardiac function in young mice. Ex vivo Langendorff measurement of cardiac function in HSPB6S10F mice showed that rates of left ventricle pressure rise (A) and fall (B) and LV developed pressure (LVDP) (C) were not altered compared with the NTG group at 2 months of age: n=9 hearts for HSPB6S10F, and 8 hearts for NTG. Contractile mechanics and Ca2+ kinetics in cardiomyocytes isolated from 2-month-old hearts were examined and there were no differences in these parameters between the HSPB6S10F mice and NTG group. (D) Representative cell shortening traces. (E) Fractional shortening (FS). (F) Maximum rates of contraction (+dL/dt). (G) Representative tracings of Ca2+ transients. (H) Ca2+ transient amplitude. (I) Time to 50% of Ca2+ decay (T50). Approximately, 55 to 70 cells from 4 hearts for each group. Values represent means ± SEM.




[image: ]Figure S4. Phosphorylation profiles of PLN and the activity of PPP1 were not altered in 2-month-old HSPB6S10F hearts. (A) Representative blots of phosphorylation and total levels of PLN and ATP2A2. (B and C) Quantification of the percentage of phosphorylated Ser16 (p-Ser16) and Thr17 (p-Thr17) in PLN. (D) Quantification of protein levels of ATP2A2. (E) PPP1 activity: n=4 hearts for NTG and 4 hearts for HSPB6S10F. (F) SDS-gel stained with Coomassie Blue showing purified GST-HSPB6 WT and GST-HSPB6S10F. (G) Blot overlay assay using MBP-PPP1 protein and immunodetection with the MBP antibody shows that the mutant HSPB6S10F has reduced binding to PPP1. (H) Quantification of PPP1 protein binding to HSPB6 WT and mutant HSPB6S10F. Values represent means ± SEM; *P<0.05 vs HSPB6 WT, 4 independent experiments were performed. 
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