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SUPPLEMENTARY DATA 

Supplementary Figure S1. LETM1 mediated cell-death is not dependent on apoptotic 

signaling (A) HeLa cells were either infected with Lac Z- (Ad-Lac Z) or LETM1-adenovirus 

(Ad-LETM1) for 2 or 3 days, or treated with 1μM staurosporine (STS) for 16 hours in the 

absence or presence of z-VAD. AIF was detected by immunofluorescence using anti-AIF 

antibody. Nucleus were stained with PI and imaged with confocal microscopy. The scale bar 

represents 20 μm. (B) HeLa cells were either infected with LETM1-adenovirus (Ad-LETM1) 

for 6 days or treated with 1μM staurosporine (STS) for 16 hours in the absence or presence of 

z-VAD. The cell-death population was analyzed using flow cytometry. The sub G1 population 

is mean ± standard deviation (SD) of three independent experiments. (C) GFP- (Ad-GFP), 

TIM50- (Ad-TIM50), MTS-deleted LETM1-adenovirus (Ad-LETM1-ΔN) or LETM1-

adenoviorus were infected to HeLa cells for 6 days. The cell-death population was analyzed 

using flow cytometry. Statistical differences of relative cell death were determined by 

comparing the values for Ad-LETM1 infected cells. The results are mean ± standard deviation 

(SD) of three independent experiments, * p<0.05, ** p<0.01 using a Student’s t test. 

Supplementary Figure S2. Effects of LETM1 on PKB signaling in HeLa, COS7 and 

MCF7 cells HeLa, COS7 and MCF7 cells were infected with GFP- (GFP), LETM1-

adenovirus (LETM1) or without adenovirus (Con) for 48 h. The relative intensity was 

obtained by the densitometry of the corresponding immunoblot data. (A) pS473/PKB (B) 
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pSer9/GSK3β. Statistical differences of relative intensity were determined by comparing the 

values for control cells. The results are mean ± standard deviation (SD) of three independent 

experiments, * p<0.05, ** p<0.01 using a Student’s t test. 

Supplementary Figure S3. Status of p53 protein level in LETM1-infected cells HeLa, 

COS7 and MCF7 cells were infected with GFP- (GFP), LETM1-adenovirus (LETM1) or 

without adenovirus (Con) for 48 h. Total lysates were analyzed with indicated antibodies. 

These results are a representative of three independent experiments. 

Supplementary Figure S4. Involvement of MRPL36 in LETM1-mediated ATP reduction 

in HeLa cells HeLa cells were transfected with (B) pcDNA3.1/Zeo-CHA-Luc or (C) 

pcDNA3.1/Zeo-CHA-COX 8-Luc for 24 h, then transfected again with MRPL36 siRNA or a 

control siRNA using HiPerFect transfection reagent for 24 hr. Finally these cells were infected 

with Ad-LETM1 for 48 hr. HeLa cells were collected and measured for luciferase activity. 

Bars represent averages ±SD (n=3) of the ratio between cytoplasmic or mitochondrial 

luminescence per total potential luminescence. Expression of each protein were monitored 

using anti-HA and anti-LETM1 antibodies (top subpanel). (A) The efficiency of RNA 

interference were monitored by RT-PCR (D) A bar represent averages ±SD (n=3) of the 

relative ratio cytoplasmic per mitochondrial luminescence. The results are mean ± SD of three 

independent experiments, * p<0.05, ** p<0.01 using a Student’s t test.  

Supplementary Figure S5. Depletion of LETM1 causes mislocalization of MRPL36 from 
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the mitochondrial inner membrane fraction in HeLa cells. HeLa cells were infected with 

LETM1 shRNA-adenovirus (Ad-shLETM1) or a control shRNA adenovirus (Ad-shLacZ) for 

12 hr, then HA-MRPL36 were transiently transfected using Lipofectamine for 36 hr. (A) The 

efficiency of RNA interference was monitored by Western blot analysis. (B) Isolated 

mitochondria were treated with 2 M NaCl and 100 mM sodium carbonate (pH 11.2). 

Precipitate fractions were resolved by SDS–PAGE and analyzed by immunoblotting using 

HA antibodies. The relative intensity was obtained by densitometry of the corresponding 

immunoblot bands (HA-MRPL36/COXIV). Statistical differences of relative intensity were 

determined by comparing the values for control cells. The results are mean ± standard 

deviation (SD) of three independent experiments, * p<0.05, ** p<0.01 using a Student’s t test. 

Supplementary Figure S6. Effects of glucose addition on LETM1 induced cell-death in 

HeLa cells. HeLa cells were infected with GFP- (Ad-GFP), LETM1-adenovirus (Ad-

LETM1) or without adenovirus (Control), or treated with 10 μM CCCP for the indicated time. 

The condition for glucose addition was done by changing the medium containing 25mM 

DMEM for every day. Cells were harvested and stained with propidium iodide. The cell death 

population was measured using flow cytometry. The results are mean ± standard deviation 

(SD) of three independent experiments. 

Supplementary Figure S7. Comparison of LETM1 levels between transfected HeLa cells 

and cancerous tissue. The relative density was obtained by the densitometry of the 
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corresponding immunoblot data (overexpressed LETM1 : Fig. 4B; endogenous LETM1 : Fig. 

6B). The relative LETM1 expression was determined by normalizing values for actin at each 

lane. The results are mean ± standard deviation (SD) of three independent experiments. 
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SUPPLEMENTARY MATERIALS AND METHODS 

Antibodies Anti-AIF antibodies were purchased from Cell Signaling. Anti-p53 was from BD 

Biosciences. 

Construction of Expression Vectors The N-terminal deletion mutants of LETM1 were 

prepared with primers 5’-GCG AGA TCT GCC ACC ATG AGT CCA GGG GAT CCT GCT 

and 3’-GAG CTC GAG CTA GCT CTT CAC CTC TGC and Timm50 were prepared by 

amplifying pcDNA3.1/Myc-Timm50. Adenoviral expression vector for TIM50, MTS-deleted 

LETM1, LacZ-shRNA or LETM1-shRNA were prepared by using Adenoviral Expression Kit 

(Invitrogen) according to the manufacturer. 

Cell culture and transfection. HeLa, COS7 and MCF7 cells were maintained in Dulbecco’s 

modified Eagle’s medium (DMEM) supplemented with 10% FBS, 2 mM glutamine, 100 

unit/ml penicillin and 100 μg/ml streptomycin (Life Technologies). For RNA interference, 

human MRPL36 siRNA (5’-GUG GUA CGU CUA CUG UAA A and 3’-UUU ACA GUA 

GAC GUA CCA C) and a scrambled RNA duplex as a control were obtained from QIAGEN. 

HeLa cells were transfected with MRPL36 siRNA or a control siRNA using HiPerFect 

transfection reagent (QIAGEN) for 24 hr, then infected with Ad-LETM1 for 48 hr. The 

efficiency of RNA interference was monitored by RT-PCR with the primer (5’- GGC AGA 

TCT ATG GCA AAT CTT TTT and 3’- CCT GAA TTC CTA CAT CTG TCT CTG). 

Indirect immunofluorescence HeLa cells were infected with Lac Z- or LETM1-adenovirus 



- 6 - 

for 2 or 3 day. HeLa cells were fixed with 4 % paraformaldehyde at room temperature for 10 

min and permeabilized with 1 % Triton X100 at room temperature for 15 min. Then cells 

were incubated in blocking buffer containing 5 % bovine serum albumin (Sigma) in 1 x TBS 

for 1 hour at 37 °C. The mouse monoclonal anti-AIF antibody was diluted 200 fold for 

primary antibody and incubated for overnight. The secondary antibody, FITC-conjugated 

anti-mouse antibody (BD Biosciences) was used. After appropriate rinsing, cover slips were 

mounted in Fluoromount-G reagent on glass slides and analyzed. 

Isolation of mitochondria. HeLa cells were washed with PBS and resuspended in 

mitochondrial fractionation buffer (20 mM Hepes, pH 8.0, 10 mM KCl, 1.5 mM MgCl2, 1mM 

EDTA, 250 mM sucrose, 1 mM PMSF, 10 mg/ml leupeptin, 10 mg/ml aprotinin, and 0.2 mM 

sodium orthovanadate) for 30 min on ice, and then homogenized. Unbroken cells and nuclei 

were pelleted by centrifugation at 1500 x g for 10 min. The supernatant was 

continuouslycentrifuged at 10000 x g for 30 min at 4 °C and transferred to a fresh tube for 

post-mitochondrial fractionation. Supernatants were centrifuged at 100,000 x g for 1 h at 4 °C, 

and the supernatant taken as cytosolic fraction. The post-mitochondrial fraction pellet was 

washed with 500 μl of mitochondrial fraction buffer, and used for isolation of the 

mitochondrial fraction. In order to prepare the mitochondrial inner membrane fraction, 

isolated mitochondria were treated with 2 M sodium chloride to remove the mitochondrial 

outer membrane fraction and 100 mM sodium carbonate (pH 11.2) to eliminate mitochondrial 
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intermembrane space or matrix fraction. Precipitate fractions were resolved and analyzed by 

immunoblot analysis.  


