
Supplemental Methods 
 
Preparation of cell extracts and immunoblotting - After treatment, the cells were rinsed twice 

with ice-cold PBS and scraped into RIPA buffer (0.5 mL per plate). The extracts were 

centrifuged (20,000g, 15 min, 4°C), and the supernatants were further kept at 4°C. The 

supernatants were then separated by SDS-PAGE, transferred onto nitrocellulose or PVDF 

membranes, and probed with the appropriate antibodies. 

 

Immunofluorescence – HepG2 and HuH7 cells were grown on coverslips in 24-well plates, 

fixed with 4% PFA for 60 min at room temperature or methanol for 5 min at -20°C and 

permeabilized with 0.1% Triton X-100 for 5 min on ice. Cells were then blocked with 3% 

BSA and incubated with the indicated antibodies for 1 h at room temperature followed by 

incubation with fluorescently-labeled secondary antibodies. Protein immuno-localization was 

observed using either a Zeiss epifluorescence microscope equipped with a 63x 1.4 NA oil 

immersion objective, and images were recorded with a digital camera (DVC) and analyzed 

with Northern Eclipse software (Emprix Imaging, Mississauga, ON, Canada); or a Leica SP5 

confocal microscope. 

 

HepG2 cell membrane fractionation - HepG2 cells from a 10 cm dish were resuspended in 1 

ml of 10 mM Hepes, 250 mM sucrose, pH 7.5 and homogenized by 10–15 strokes in a 

Dounce homogenizer and passed through a 251/2 gage needdle. The resulting membrane 

fractions were collected by centrifugation at 4°C: 1, 5 min at 500g (cell debris and nuclei); 2, 

15 min at 20,000g (mitochondria); 5, 30 min at 250,000g (microsomes). The pellets were 

resuspended in 10 mM Hepes, 250 mM sucrose, pH 7.5 and protein concentration of each 

fraction was determined. Protein (25–35 mg) from each fraction was separated by 7.5% SDS-

PAGE, transferred to PVDF membrane, and detected with anti p97/VCP or CANX antibodies.  

 

Statistics - Data are presented as mean ± S.D. Statistical significance (p<0.05 or less) was 

determined using Student's t-test, two-tailed distribution, assuming equal variance for the 

samples. 

 

Cell lines - HepG2 and HuH7 were obtained from American Type Culture Collection 

(Manassas, VA, USA). All cell lines were cultured in DMEM supplemented with 10% heat-

inactivated FBS and antibiotics. All cell lines were immediately expanded and frozen down 



such that all cell lines could be restarted every 3 months from a frozen vial of the same batch 

of cells. All cell lines were routinely tested to rule out Mycoplasma infection of cells. 

Characterization of the cell lines was achieved by genotyping specific polymorphic markers 

in the past 4 months. 

 

Cytotoxicity and apoptosis assays - Cytotoxicity assays based on Sulforhodamine B was 

carried out using an in vitro toxicology assay kit (Sigma, St. Louis, MO, USA) according to 

the manufacturer’s instructions. Apoptosis was measured using the AnnexinV/ Propidium 

Iodide (PI) detection kit as recommended by the manufacturer (BD Biosciences, San Jose, 

CA, USA). 

 

 


