Supplementary materials and methods
Mitochondria isolation using differential gradient centrifugation strategy
1. Preparation of cell and tissue samples
For the cell line: HepG2 cells in 8 culture flasks (75 cm/flask) were digested with trypsin and resuspended in ice-cold phosphate-buffered saline (PBS; Solarbio, P1020); a 50-µl suspension was used for cell count. Then the cell suspension was centrifuged at 600 g at 4°C for 5 min. After aspirating the supernatant without disturbing the pellet, the ice-cold mitochondrial isolation reagent (pH 7.0~7.2; Beyotime, C3601) was added to the pellet and gently resuspended (2 ml isolation reagent was added to 4×107 cells). Subsequently, the solution was placed on ice for 10 min.
For tissue samples：The fresh HCC tissue samples from patients (less than 2 h after resection) were washed with ice-cold PBS and minced into pieces with scissors in 10-fold (w:v) ice-cold mitochondrial isolation reagent (pH 7.0~7.2; Beyotime, C3606 ). 
2. Homogenization
The cells and tissue pieces from step 1 were homogenized using a glass dounce homogenizer (Kimble, 885300-0015) for 10~15 strokes. The number of strokes was determined by the ratio of broken cells to total cells, which was examined by trypan blue staining. When the ratio of broken cells was up to 50%~60%, the homogenization was stopped.
3. Differential centrifugation
3.1. The homogenate was centrifuged at 1,000 g at 4°C for 10 min.
3.2. The supernatant was transferred to a new tube and centrifuged at 11,000 g at 4°C for 10 min.
[bookmark: _GoBack]3.3. After aspirating the supernatant sufficiently without disturbing the pellet, 1 ml ice-cold corresponding mitochondrial isolation reagent was added to the pellet, followed by centrifugation at 11,000 g at 4°C for 10 min. Then the pellet was collected for immunoblotting assay or activity detection.
4. Density gradient centrifugation
4.1. The pellet was resuspended with 1.5 ml sucrose buffer (250 mM sucrose [Santa Cruz Biotechnology, sc-204311], 10 mM HEPES-NaOH, 10 mM EDTA, pH7.2).
4.2. The 30%, 40% and 55% sucrose solutions were separately prepared and added into a centrifuge tube to make a sucrose gradient buffer. Subsequently, the pellet in sucrose buffer from step 4.1 was carefully added to the upper layer of the sucrose gradient buffer and then centrifuged at 85,000 g at 4°C for 1 h.
4.3. One milliliter of solution between the 55% layer and 40% layer was harvested, followed by the addition of 7 ml sucrose buffer. After centrifuged at 15,000 g at 4°C for 15 min, the pellet (mitochondria) was collected for immunoblotting assay or activity detection.

Mitochondria isolation with anti-TOMM22 magnetic beads method
1. Preparation of cell lysate
1.1. HCC cells (2×107) were harvested after trypsin digestion.
1.2. The cell suspension was centrifuged at 300 g at 4°C for 10 min, and the supernatant was aspirated.
1.3. The cell pellet was resuspended in the appropriate amount of ice-cold PBS, and a 50-μl suspension was used for cell count.
1.4. The cells were homogenized with 15 strokes using a dounce homogenizer.
2. Magnetic labeling
2.1. One milliliter of homogenate was transferred to a 15-ml conical tube, followed by the addition of 9 ml ice-cold 1×separation buffer (Miltenyi Biotec, 130-094-532) and mixed well.
2.2. Anti-TOMM22 microbeads (50 μl; Miltenyi Biotec, 130-094-532) were added and mixed well, followed by incubation for 1 h at 4°C with gentle shaking so as to magnetically label the mitochondria.
3. Magnetic separation
3.1. One LS column (Miltenyi Biotec, 130-094-532) per separation was placed in the magnetic field of a suitable MACS separator (Miltenyi Biotec, 130-094-532).
3.2. The column was prepared by rinsing with 3 ml 1×separation buffer.
3.3. The labeled cell lysate (from step 2.2) was applied onto the column stepwise (3×3.3 ml) and the lysate was allowed to run through.
3.4. The column was washed with 1.5 ml 1×separation buffer, and the wash buffer flowed from the column (“wash” in Figure S6B) was collected, which contained mitochondria-free proteins and was used for immunoblotting assay.
3.5. The column was washed 3 times with 1×separation buffer (3 ml buffer per wash).
3.6. The column was removed from the separator and placed on a suitable collection tube.
3.7. One and half milliliter 1×separation buffer was pipetted onto the column, and the magnetically labeled mitochondria were immediately flushed out by firmly pushing the plunger into the column.
3.8. The mitochondria suspension was centrifuged at 13,000 g at 4°C for 2 min. Then the supernatant was aspirated and mitochondrial lysis buffer (Miltenyi Biotec, 130-094-532) was added to the pellet to obtain mitochondrial proteins for immunoblotting assay.
