Supplementary Figure 1. The characteristics of L-type Ca2+ channels (LTCCs). The activation, inactivation, and reactivation changes of LTCCs are given in A to C (respectively). Data are analyzed by using a non-parametric Mann-Whitney U-test and are presented as mean (±SEM) values. The total number of cells/group/protocol; n= 9-11. Significance level n.s. MetS group vs. CON group.
Supplementary Figure 2. Increases in co-localization of a Zn2+-transporter ZnT1 and LTCC in T-tubules can lead to decreases in LTCC in early-stage MetS hearts. 
Since important crosstalk between LTCC and ZnT1 can affect the cellular movement of ions and reduces the Ca2+ influx through LTCC significantly, which further can influence cardiac function (1-4), we examined the co-localization of LTCC and ZnT1 in isolated ventricular cardiomyocytes by using confocal fluorescence visualization (Leica TCS SP5, Wetzlar, Germany). Individual and merged representative confocal images are shown in Suppl. Fig. 1A for the MetS and the CON groups. To quantify their colocalizations in the t-tubules, the Pearson correlation coefﬁcients were calculated by using Huygens software. The sections were incubated overnight at 4°C with the following primary antibodies: ZnT1 (1:100 bs-6440R; Bioss) and CaV1.3 (1:100 a85491; Abcam) while non-immune IgG (1:100; cat. no. ab37415; Abcam) was used as a negative control. The average (±SEM) value for this correlation is significantly bigger in the MetS group than in the CON group (Suppl. Fig. 1B).
Authors reported that ZnT1 can regulate Zn2+ permeation through LTCC in various cells (3, 5), we determined the [Zn2+]i in FluoZin-3 AM loaded cells by confocal microscopy (Leica TCS SP5, Wetzlar, Germany), as described previously (5) and there were no significant differences in the levels of [Zn2+]i among these two groups (Suppl. Fig. 1D). The representative confocal images are given in Suppl. Fig. 1D. These data can imply the role of co-localization of LTCC and ZnT1 rather than the changes in their expression levels. Data are analyzed by using a non-parametric Mann-Whitney U-test and are presented as mean (±SEM) values. The total number of cells/group/protocol; n= 9-11. Significance level at *p<0.05 vs. CON group.
Supplementary Figure 3. The Western-blot analysis of RhoA and ET-1 protein levels in left ventricular heart tissues. 
Since studies point out the role of the RhoA pathway in the expression and phosphorylation of Cx43, we analyzed the activation of RhoA and ET-1 by determination of their protein levels in left ventricular heart tissues from the MetS rats compared to the control (CON) rats. The representative protein bands of these two proteins concerning the reference protein GAPDH are given in (A). As can be in these bar graphs, the protein levels of Rhoa and ET-1 in the MetS rat hearts were not significantly different from those of the controls (B and C, respectively). Importantly, these data are opposite to those of previously demonstrated data in the LQT-characterized chronic MetS rat hearts (6), pointing out their no roles in the induction of pCx43 as an early response to cardiometabolic disturbances. Data are analyzed by using a non-parametric Mann-Whitney U-test and are presented as mean (±SEM) values. The hearts were used from the rats 4-5/group. Significance level at *p<0.05 vs. CON group.
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