
Supplementary Materials and Methods 

RNA extraction and qRT-PCR analyses 

Total RNA of tissues and cells was extracted using TRIzol reagent (Invitrogen, CA, USA) 

according to the manufacturer’s protocol. Approximately 1.0μg of RNA from each sample was 

reverse transcribed to cDNA in a total of 20μl using a PrimeScript RT reagent Kit (Takara, 

Dalian, China). Then, the cDNA was studied with quantitative real-time polymerase chain 

reaction (qRT-PCR) using Power SYBR Green (Takara, Dalian, China). β-Actin was used as an 

internal control. The fold change in each gene level was calculated using the 2−ΔΔCt method. 

The following qRT-PCR primers (GenScript, Nanjing, China) were used: 

 Forward Reverse 

FAL1 5'-TGGCCAAGAAGCTCATACTG-3' 5'-TTTGACACCTTCCGTTTGAA-3' 

PTEN 5'-TTTGAAGACCATAACCCACCAC-3' 5'-ATTACACCAGTTCGTCCCTTTC-3' 

β-actin 5'-CCAACCGCGAGAAGATGA-3' 5'-CCAGAGGCGTACAGGGATAG-3' 

 

siRNA and plasmid transfection 

The siRNA sequences (Genepharma, Shanghai, China)were as follows: 

 Sense Antisense 

siRNA-FAL1-1 5'-GCGGAGACUUGUCUUUAAATT-3' 5'-UUUAAAGACAAGUCCGCTT-3' 

siRNA-FAL1-2 5'-GCACUUGUAGCCUGCUCUUTT-3' 5'-AAGAGCAGGCUACAAGUGCTT-3' 

siRNA-FAL1-3 5'-CCUAUUACACAGGACACUUTT-3' 5'-AAGUGUCCUGUGUAAUAGGTT-3' 

siRNA-PTEN 5'-CCGAUACUUCUCUCCAAAUTT-3' 5'-AUUUGGAGAGAAGUAUCGGTT-3' 

siRNA-BMI1 5'-GCGGUAACCACCAAUCUUCdTdT-3' 3'-dTdTCGCCAUUGGUGGUUAGAAG-5' 

siRNA-NC 5'-UUCUCCGAACGUGUCACGUTT-3' 5'-ACGUGACACGUUCGGAGAATT-3' 

 

Cell proliferation assay 

A Cell Counting Kit-8 (CCK8) assay (Dojindo, Japan) was used to monitor cell proliferation. 

Cells were cultured in 96-well plates (2000 cells per well) overnight at 37°C in 5% CO2. Then, 

10μl of CCK8 solution was added into each sample well in the 96-well plates every 24 h 

according to the manufacturer’s instructions, and the absorbance of each well at 450 nm was 

measured with a spectrophotometer after incubation for 2 h. 

 

Cell invasion and migration assay 

Transwell and migration assays were performed with 8-µm-pore chamber inserts (Millipore, 

MA, USA). For the migration assay, after placing the chambers into a 24-well plate, 

approximately 2×104 transfected cells were seeded into the upper chamber in 200μl of 

serum-free medium; to the lower chamber, 500μl of medium containing 10% fetal serum 

was added. The cells were harvested after incubation for 48 h. We gently removed the cells 

that did not migrate through the filter with a cotton swab, and then, the migrated cells in the 

lower surface of the filter were fixed with 100% cold methanol and then stained with 0.05% 

crystal violet for 30 minutes. The number of migratory cells in six random fields was 

determined after images of the filter were captured using a microscope. Experiments were 

repeated in triplicate independently. 

For the transwell invasion assay, the upper chamber was covered with 100μl of Matrigel (BD 

Biosciences, USA). The other steps were similar to those of the migration assay. 



 

Immunohistochemistry and H&E staining. 

Xenograft tumor tissue samples were fixed with formalin, embedded in paraffin and cut into 

5-μm slides. After being de-paraffinized and rehydrated, the slides were incubated in 

primary PTEN or Ki67 antibody (CST, USA) overnight. Then, the slides were incubated with 

secondary antibody for 1 h, and the signal appeared under the microscope with 

diaminobenzidine (DAB) treatment after counterstaining with hematoxylin. 

Metastatic lung tissues were embedded in paraffin, cut into slides, and then immobilized on 

poly-L-lysine (Sigma, USA)-coated glass slides. After a dehydration series, the sections were 

stained with H&E. 

 

Western-blot analysis 

Total protein from cells was extracted using RIPA reagent (Beyotime, Shanghai, China) 

containing 100μg/ml PMSF (Beyotime, Shanghai, China) and 2μg/ml aprotinin (Biosharp, 

Hefei, China), and quantified with a bicinchoninic acid quantification assay (Pierce 

Biotechnology, Rockford, IL, USA). Then, the proteins were separated on 6–12% SDS-PAGE 

gels and blotted onto polyvinylidene difluoride (PVDF) membranes. After incubation in 5% 

skim milk at room temperature for 2 h, the membranes were incubated overnight at 4°C on a 

rocker with the following primary antibodies against specific proteins: monoclonal rabbit 

anti-human BMI1 antibody (1:1000), monoclonal rabbit anti-human PTEN antibody 

(1:1,000), monoclonal rabbit anti-human AKT antibody (1:1000), monoclonal rabbit 

anti-human pAKT antibody (1:1000), monoclonal rabbit anti-human E-cadherin antibody 

(1:1000), monoclonal rabbit anti-human ZO-1 antibody (1:1000), monoclonal rabbit 

anti-human Vimentin antibody (1:1,000), monoclonal rabbit anti-human GAPDH antibody 

(1:1000), and monoclonal mouse anti-human β-Actin antibody (1:1000). Then, blots were 

washed 10×3 times with TBST and incubated for 1 h with horseradish peroxidase 

(HRP)-conjugated goat anti-rabbit (or mouse) secondary antibody (1:2000) at room 

temperature. Protein bands were visualized with a Molecular Imager ChemiDoc XRS System 

(Bio-Rad Laboratories, CA, USA) using an ECL Kit (Millipore, MA, USA). All the antibodies 

were purchased from Cell Signaling Technology (CST, USA). 
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Figure legend of Fig. S1. 

Fig. S1. Relative band densities of proteins.  

(A) Relative protein band densities of H1299 cells in Fig. 4A. (B) Relative protein band 

densities of SPCA1 cells in Fig. 4A. (C, D) Normalization of protein levels in Fig. 4B. (E) 

Normalized expression of proteins in Fig. 4C. (F) Relative band densities of proteins in Fig. 

5D. The data are presented as the mean ± SD of three replicates.  * P<0.05, ** P<0.01, ns: 

non-significant. 


