[bookmark: _GoBack]Supplementary Figure 1. Measurement of SyMDH activity toward NADP+ and NADPH in vitro. (a) Activity was measured by varying the NADP+ concentration at a fixed malate concentration (4.0 mM) using 10 μg of SyMDH. The graphs show the mean ± SD obtained from three independent experiments. (b) Activity was measured by varying the NADPH concentration at a fixed oxaloacetate concentration (0.1 mM) using 10 μg of SyMDH. The graphs show the mean ± SD obtained from three independent experiments.

Supplementary Figure 2. Measurement of SyMDH activity toward NADP+ and NADPH in vivo. (a) Activity was measured by varying the NADP+ concentration at a fixed malate concentration (4.0 mM) using 420 μg of total proteins. The graphs show the mean ± SD obtained from three independent experiments. (b) Activity was measured by varying the NADPH concentration at a fixed oxaloacetate concentration (0.1 mM) using 420 μg of total proteins. The graphs show the mean ± SD obtained from three independent experiments.

Supplementary Figure 3. The Km and Vmax values for oxaloacetate in the presence of 10 mM fumarate and 10 mM magnesium ion in vivo. (a) Saturation curves of the activity of SyMDH. Blue line indicates mock, green line indicates presence of fumarate and red line indicates the presence of magnesium. The graph shows the mean of three independent experiments. (b) Vmax (mean ± SD) (units/mg protein) values in the presence of 10 mM fumarate and 10 mM magnesium ion, obtained from three independent experiments. (c) Km (mean ± SD) values for oxaloacetate, obtained from three independent experiments. Mock indicates the enzymatic activity in the absence of additional compounds.

Supplementary Figure 4. Thermal profiles of SyMDH in the oxidative reaction in vitro. (a) Saturation curves of the SyMDH activity in the oxidative reaction at 20-50°C. Blue, red, green, and purple lines indicate condition at 20, 30, 40, and 50°C, respectively. The graph shows the mean of three independent experiments. (b) Km (mean ± SD) values for malate calculated by the Michaelis-Menten equation were obtained from three independent experiments by varying the temperature (20-50°C).  (c) Vmax (mean ± SD) (units/mg protein) values for malate calculated by the Michaelis-Menten equation were obtained from three independent experiments by varying the temperature (20-50°C).
Supplementary Figure 5. Thermal profiles of SyMDH in the reductive reaction in vitro. (a) Saturation curves of the SyMDH activity in the reductive reaction at 20-50°C. Blue, red, green, and purple lines indicate condition at 20, 30, 40, and 50°C, respectively. The graph shows the mean of three independent experiments. (b) Km (mean ± SD) values for oxaloacetate calculated by the Michaelis-Menten equation were obtained from three independent experiments by varying the temperature (20-50°C).  (c) Vmax (mean ± SD) (units/mg protein) values for oxaloacetate calculated by the Michaelis-Menten equation were obtained from three independent experiments by varying the temperature (20-50°C).
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