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Regulatory effect of the zinc transporter Zip2 on cardiomyocyte mitochondrial

respiration function after cardiac ischemia-reperfusion injury in mice
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Abstract: The aim of the present study was to investigate the effect of zinc transporter Zip2 (SLC39A2) on mitochondrial respiration
during myocardial ischemia/reperfusion (I/R) and the underlying mechanisms. An in vivo myocardial I/R model was established
in mice by ligation of left anterior descending coronary artery. Cardiac zinc concentration was measured by inductively coupled plas-
ma-optical emission spectrometer (ICP-OES), and the mitochondrial respiratory function and oxidative phosphorylation were deter-
mined by high-resolution respirometry (Oxygraph-2K). The phosphorylation levels of STAT3 and ERK in myocardial tissue were
detected by Western blot. The results showed that, compared with the sham group, cardiac zinc concentration in myocardium was
decreased in wild-type mice and further reduced in Zip2 knockout mice after I/R. Mitochondrial respiratory control rate (RCR) and
oxidative phosphorylation were decreased in Zip2 knockout mice and worsened by I/R. Phosphorylation levels of STAT3 (Ser’”)
and ERK were significantly decreased in Zip2 knockout mice after I/R. In I/R myocardial tissue, STAT3 overexpression significantly
improved the mitochondrial respiratory function, while STAT3 dominant negative mutant (STAT3 S727A) inhibited mitochondrial
respiratory function. Moreover, the impairment of mitochondrial function by Zip2 knockout was reversed by STAT3 overexpression.
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These results suggest that Zip2 regulates mitochondrial respiration via phosphorylation of STAT3 during myocardial I/R, which

may represent the underlying mechanism of Zip2 cardioprotection against I/R injury.
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Fig. 1. The knockout of Zip2 inhibits myocardial mitochondrial respiration. 4: Mitochondrial respiration was measured by high-

727

resolution respirometry (Oxygraph-2K). B: Effect of knockout of Zip2 on STAT3 (Ser'™') phosphorylation level detected by Western
blot. Mean + SD, n = 3. C: Mitochondrial respiratory control ratio (RCR). D: Mitochondrial complex I (CI) oxidative phosphorylation. E:
Mitochondrial complex I and IT (CI+IT) oxidative phosphorylation. Mean + SD, n = 5. "P < 0.05. OXPHOS, oxidative phosphorylation.
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Fig. 2. The knockout of Zip2 inhibited the phosphorylation of ERK and STAT3 and further inhibited the mitochondrial respiration
in mouse hearts subjected to ischemia/reperfusion (I/R). A: Mitochondrial respiration was measured by high-resolution respirometry
(Oxygraph-2K). B: Effect of knockout of Zip2 on STAT3 (Ser’”’) and ERK phosphorylation levels detected by Western blot. C: Mito-
chondrial respiratory control ratio (RCR). D: Mitochondrial complex I (CI) oxidative phosphorylation. E: Mitochondrial complex I
and II (CI+II) oxidative phosphorylation. F: Western blot result of STAT3 (Ser’”’) phosphorylation level. G: Western blot result of
ERK phosphorylation level. H: Total cardiac zinc concentration in mouse hearts subjected to I/R. Mean + SD, n=15. "P < 0.05, "P <

0.01. OXPHOS, oxidative phosphorylation.
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Fig. 3. Levels of STAT3 and p-STAT3 (Ser’™') protein expression in STAT3 overexpression and STAT3 dominant negative mutant
mouse hearts. AAVs were injected through the tail vein. 4, B: Western blot results of STAT3 (4) and p-STAT3 (Ser’”’) (B). C, D: Western
blot results of STAT3 (C) and p-STAT3 (Ser’™’) (D) in mouse hearts subjected to I/R. Mean + SD, n=3. P <0.05, "P < 0.01.
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Flg 4. STAT3 (Ser'”") phosphorylation improved mitochondrial respiration and reversed the effect of Zip2 knockout on mitochondrial

respiration in mouse hearts subjected to I/R. AAVs were injected through the tail vein. 4: Mitochondrial respiration was measured

using high-resolution respirometry. B, £: Mitochondrial respiratory control ratio (RCR). C, F: Mitochondrial complex I (CI) oxidative
phosphorylation. D, G: Mitochondrial complex I and II (CI+II) oxidative phosphorylation. Mean + SD, n = 5. "P < 0.05, "P < 0.01.

OXPHOS, oxidative phosphorylation.
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