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Disruption of Z-disc function promotes mechanical dysfunction in human myocardium: evidence
for a dual myofilament modulatory role by alpha-actinin 2.
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DAPI/a-actinin 2

Supplemental Figure S1. Immunofluorescence assay. All the cryosectioned samples that were
incubated with a-actinin 2 (GeneTex #GTX103219) antibody. Scale bars are 10 um.
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Supplemental Figure S2. Immunofluorescence assay. All the Cryosectioned samples that were
incubated with Titin (Novus #NBP1-88071) antibody. Scale bars are 10 um.
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Supplemental Figure S3. Mathematical Modeling: Predictions of Kinetics of Tension Redevelopment as
described in Gonzalez-Martinez et al."" The model proposes that A868T variant has faster rate of cross-
bridges detachment (g) and slightly faster attachment (f) of cross bridges interaction in the sarcomere.
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Supplemental Figure S4. Small-angle X-ray fiber diffraction: Angle and Width Sigma measurements. A-
B) Electron Microscopy images where myofibril width was decreased. C-D) Small-angle X-ray fiber
diffraction patterns showing a significantly larger lattice spacing (~10%) in the variant as compared to
wild type. E-F). Angle sigma and width sigma were not significantly different implying that the degree of
myofibrillar angular disarray and lattice spacing heterogeneity between myofibrils did not differ
between the A868T variant and the control muscle.
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Supplemental Figure S5. RMSD of the EF3-4 - actinin (A) and - titin (B) systems. Both systems remained
stable throughout the simulations. The first frame of each trajectory was used as the reference frame

for calculation.
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Supplemental Figure S6. RMSD of the EF3-4 - actinin (A) and - titin (B) systems. The actinin system
showed differences near residue 50 between WT and mutant whereas WT and mutant of the titin
system exhibited similar RMSF. The first frame of each trajectory was used as the reference frame for

calculation.
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Supplemental Figure S7. Binding free energy computed by MM/GBSA. For each system, no significant
difference was observed between WT and mutant. Across the two systems, however, EF3-4 showed
more favorable binding to the titin peptide relative to the actinin neck region. Error bars represent the
standard error of mean. * p < 0.5.
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Supplemental Figure S8. Hydrogen bonding patterns in the EF3-4 - actinin (A), and - titin (B) system. C)
Overlay of the hydrogen bonding network of the two systems showed unique patterns for each system.



SL Dextran = 3-state model fitted parameters 3-state model predictions

(um)  T-500
(% Cross-bridge Regulatory unit
wt:vol)
f(s) g(s? kon (M™s%) ko (s?)  pCaso max force  max
(Pinto et al. (norm) kra (s%)
2011a)
WT 23 3 2.8 7.6 1.84 x 10® 402.0 5.81 1.0 10.3
WT 2.1 3 24 8.3 1.84 x 108 467.9 5.72 0.820 10.6
ACTN2 2.3 3 2.9 15.6 1.84 x 108 192.6 6.06 0.580 18.4
A868T
ACTN2 2.1 3 3.0 17.7 1.84 x 108 291.0 5.88 0.540 20.5
A868T

Isometric force normalized to control pCa 3.964, SL=2.3 mm

Supplemental Table S1. Mathematical Modeling: Kinetics of Tension Redevelopment. A868T CMPs
displayed faster g (s) in a 3-state modeling. All data was fitted to the isometric force of the Control
(WT) at a SL of 2.3um and pCa 3.964. CMPs (n) = 4-5 per group. Pinto et al. 2011a = PMID: 21056975
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