[bookmark: _GoBack]In situ diastolic SL measurement of LV free wall’s mid-layer. The hearts were fixed and dissected as described in 1,2. In brief, the hearts were removed and cannulated via the aorta with a blunted 21-gauge needle for anterograde coronary perfusion, then were arrested with a buffer containing KCL and 2,3-butanedione monoxide (BDM) ([in mmol/L] 90 NaCl, 34.7 KCl, 0.6 KH2PO4,0.6 Na2HPO4, 1.2 MgSO4, 12 NaHCO3, 10 KHCO3, 10 HEPES, 10 taurine, 30 BDM, pH 7.4), and the LV apex was vented to ensure zero cavity pressure. Then the hearts were perfusion-fixed with 3.5 % glutaraldehyde and stored in PBS solution. The hearts were cut into 2 mm thick equatorial rings. Lateral wall sections of the full wall thickness (approximately 2 mm wide along the circumference) were dissected; thin muscle strips were carefully dissected from the LV free wall’s mid-layer. The SL was measured via laser diffraction. To understand how the shift in the operating SLs is predicted to impact the active force level, the in situ diastolic SLs were plotted relative to the predicted force –SL relations, which was based on the thick filament lengths of 1.6 µm in WT and 1.43 µm in TtnΔC1-2 mice3, the 0.14 µm width of the thick filament bare zone, the Z-disc width of 0.1 µm, and the thin filament length of 1.0 µm4-6. The plateau of the force –SL relation in both WT and TtnΔC1-2 sarcomeres is predicted to be at SL 1.96 to 2.24 µm (the SL at the beginning of the plateau is equal to twice the thin filament length + Z disc width minus the bare zone, and the width of the plateau is similar to the twice the bare zone width (=2 x 0.14 µm)). The SL on the descending limb with zero force is predicted to be 3.7 and 3.53 µm. 
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