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Supplementary Figure 1 . Principal component analysis (PCA). A) Principal Component Analysis (PCA) 

biplot of 2-dimensional culture (2D), unpinned X-MET (3D_0%) and X-MET stretched at 66% 15DM 

(3D_66% 15DM). B) Volcano plot highlighting significant genes comparing 2D (2D) primary culture with 

X-MET unpinned (3D_0 %), and X-MET unpinned (3D_0%) versus X-MET stretched at 66% 15DM 

(3D_66% 15DM). 

 



 

Supplementary Figure 2. Mechanical stimuli promote a gene expression program able to orchestrate a 

functional remodeling of X-MET skeletal muscle system toward a cardiac-like phenotype, in which the 

myotubes may be electrically coupled and functionally connected. A) Histograms show the expression of 

CACNA 1C and RyR 2 genes measured by quantitative Real-time PCR (qRT-PCR) (n≥5 per group). 

Hypoxanthine Phosphoribosyl transferase 1 (HPRT) expression was used for the normalization. All data are 

expressed as a mean ± SEM. P values were calculated using one-way analysis of variance test (*p<0.05, ** 

p<0.01); B) Representative confocal images of INDO-1 AM (magnification 5X, scale bar 100 μm) (left) and 

quantification of the fluorescence intensity ratio of bound/free INDO-1 AM (Intracellular Ca2+) in stretched 

and unstretched X-MET (right). The analysis has been performed by using ZEISS Software. All data are 

expressed as a mean ± SEM (n=3) derived from at least three independent experiments. Statistical analysis 

was performed applying t test (****p<0.0001). C) FURA-2-AM loaded on X-MET stretched at 66% 15 DM 

and X-MET 0% 15 DM. Calcium levels oscillations are reported as representative traces (left) and the average 

of Ca2+ concentration is reported in bar charts (right). Data were expressed as mean ± SEM of four independent 

experiments. Statistical analysis was performed applying t test (****p<0.0001). 

 



 
Supplementary Figure 3. Western blot analysis for Cx-43 protein. Western blot analysis for the detection 

of Cx-43 and GAPDH protein in X-MET stretched (XMET 66%), unstretched (X-MET 0%) and 2D primary 

culture. The results are expressed as relative integrated intensity compared to controls (GAPDH), after 

subtracting their respective backgrounds. 

 

 

 



 

Supplementary Figure 4. Mechanical stimuli induce a change in the stiffness of X-MET. Histograms show 

the Young's modulus values obtained through the AFM force curves analysis in terms of mean +/- standard 

deviation. The representative values are 7.5 +/- 3.7 kPa and 25.0 +/- 9.4 kPa for the unstretched and 66% 

stretched x-met, respectively. A One-Way ANOVA testing has shown that these two populations differ 

significantly at p<0.0001. 

 

 

 



 

Supplementary Figure 5. Morpho-functional integration of X-MET into the infarcted heart. A) Confocal 

z-stack imaging (z-stack 3 μm) on the cross-section of infarcted mouse heart transplanted with GFP X-MET. 

Cx-43 was marked in red, whereas the green represents the autofluorescence of GFP X-MET (Magnification 

20X, scale bar 50 μm). B) Representative volume viewer of GFP X-MET (green) and Cx-43 (red) of the same 

images. 

 

 


