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Materials and methods  

Cell Culture 

Human epithelial HeLa cells were purchased from American Type Culture Collection (ATCC, Manassas, VA). 

Cyt c deficient HeLa cells (HeLa1.2) were generated as previously described using shRNA procedure [11]. 

Cells were maintained in DMEM supplemented with 15% FBS, 25 mM HEPES, 50 mg/L uridine, 110 mg/L 

pyruvate, 2 mM glutamine, 1× nonessential amino acids, 0.05 mM 2'-mercaptoethanol, 100 U/L penicillin and 

100 μg/L streptomycin in a humidified atmosphere of 5% CO2:95% air at 37°C. To develop mtDNA deficient 

ρ° cells, HeLa1.2 cells were exposed to 50 ng/ml ethidium bromide for 60 days (equaling approximately 15 

passages). 

 

Phosphatidylserine (PS) externalization assay 

Externalization of PS and cell membrane integrity were analyzed by flow cytometry using an Annexin-

V/propidium iodide (PI) kit. At the end of incubation, still adherent cells were trypsinized and pooled with the 

cells that had already detached. Harvested cells were stained with Annexin-V-FITC and PI for 5 min in the 

dark prior to flow cytometry analysis. Ten thousand events were collected on a FACScanto II flow cytometer. 

Percentages of Annexin-V-positive cells were calculated by combining Annexin V+/PI- (early apoptotic) and 

Annexin V+/PI+ (late apoptotic or necrotic) cells.   

 

Western blotting 

 Cells were lysed in RIPA buffer (50 mM Tris-HCl pH 8.0, 150 mM NaCl, 0.1% SDS, 0.5% sodium 

deoxycholate, 1 % Igepal CA-630) containing protease inhibitors cocktail (Sigma) for 1 h on ice. The samples 

were then centrifuged at 5, 000×g for 5 min at 4°C. The resulting supernatants (50 μg) were subjected to 15% 

SDS-PAGE and then transferred to nitrocellulose membrane. The membrane was blocked with 1% casein in 

TBS contain 0.02% Tween-20 for 1 h, and then probed with antibodies against LC3 (1:400), COX-IV (1:2000) 
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Note that the cell death induced by exogenously added H2O2 was greatly attenuated in cyt c deficient HeLa1.2 

cells compared to HeLa cells, in line with the known role of cyt c in mitochondria-dependent mechanisms of 

cell death [S2]. Importantly, the LC3-I/II patterns were similar in H2O2 treated HeLa and HeLa1.2 cells. 

Despite the fact that the extracellularly added H2O2 could be readily detected in cells by either mito- or cyto-

HyPer sensors (Fig.4A,C) and caused significantly decreased survival of HeLa cells, no LC3-I/II conversion 

was observed in cells exposed to either 100 or 200 µM H2O2. The accumulation of LC3-II, however, was 

detectable in both HeLa and HeLa1.2 cells treated with 500 µM H2O2.   
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