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Supplementary Materials and Methods 

 

Clinical cases 

Evaluation of miR-125a-5p expression in clinical samples  

For miR-125a-5p quantitative real-time reverse transcriptase-polymerase chain reaction 

(RT-PCR), the following temperature profile was used: initial denaturation at 95°C for 

10 min, followed by 45 cycles of denaturation at 95°C for 10 s, annealing at 60°C for 10 

s, and extension at 65°C for 10 s. PCR was performed in a LightCyclerTM 480 System 

(Roche Applied Science) using the LightCyclerTM 480 Probes Master kit (Roche 

Applied Science). Expression levels of miR-125a-5p were normalized to that of the 

small nuclear RNA RNU6B (Applied Biosystems) transcript. Each assay was 

performed three times to verify the results, and the mean normalized value of mRNA 

expression was used for subsequent analyses. 

 

Evaluation of ERBB2, DACH1, PDCD6 mRNA expression in gastric cancer cells   

Primer sequences corresponding to UPL were designed as follows:  

ERBB2: UPL #4, sense primer, 5’- gggaaacctggaactcacct -3’;  

antisense primer, 5’- ccctgcacctcctggata-3’; 

DACH1: UPL#85, sense primer, 5’- atgactgcaccaacgcaag-3’;  

antisense primer, 5’- ggggaggtgacactttgagt-3’;  

PDCD6: UPL#40, sense primer, 5’- ggccgcctactcttaccg-3’;  

antisense primer, 5’- tcactccactcctgtctttatcg-3’. 
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 The glyceraldehyde-3 phosphate dehydrogenase (GAPDH) gene served as an internal 

control:  

GAPDH: UPL # 60, sense primer, 5’- agccacatcgctcagacac -3’;  

antisense primer, 5’- gcccaatacgaccaaatcc -3’.  

For RT-PCR, the following protocol was used: 

The amplification conditions consisted of initial denaturation at 95°C for ten min, 

followed by 45 cycles of denaturation at 95°C for ten s, annealing at 60°C for ten s, and 

extension at 65°C for ten s. PCR was performed in a LightCyclerTM 480 System (Roche 

Applied Science) using the LightCyclerTM 480 Probes Master kit (Roche Applied 

Science). All concentrations were calculated relative to the concentration of cDNA from 

Human Universal Reference total RNA (Clontech). The concentrations of ERBB2, 

DACH1 and PDCD6 were then divided by the concentration of the endogenous 

reference (GAPDH) to obtain normalized expression values. Each assay was performed 

three times to verify the results, and the mean normalized value of mRNA expression 

was used for subsequent analyses. 

 

Experimental studies 

RNA extraction from cell line after transfection of microRNA-125a Precursor 

(Pre-miRTM-125a)   

For RNA analysis, the NUGC4 cell line was seeded at either 2 × 105 cells per 

well in a volume of two mL in six well flat-bottomed microtiter plates. Total RNAs 

were isolated using the mirVanaTM miRNA Isolation Kit (Ambion) 48 h after the 
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transfection. The transfection efficiency was determined by checking miR-125a-5p 

expression in the transfected cells, by qRT-PCR. 

 

Cell growth inhibition assay   

AZ521, NUGC3, and NUGC4 cell lines were treated with trastuzumab (at 

concentrations of 0.01, 0.1, 1.0, 10 and 100 μg/mL and no treatment as control) and 

seeded at 5.0 × 103 cells/well in 96 well flat-bottomed microtiter plates, in a final 

volume of 100 μL of culture medium per well, and incubated in a humidified 

atmosphere (37°C and 5% CO2) for 72 h. The 3-(4, 5-dimethylthiazol-2-yl)-2, 

5-diphenyltetrazolium bromide (MTT) assay (Roche Diagnostics Corp.) was used to 

measure cell growth inhibition. After incubation, 10 μL of MTT labeling reagent (final 

concentration of 0.5 mg/mL) was added to each well, and the plate was incubated for 4 

h in a humidified atmosphere. Solubilization solution (100 μL) was added to each well, 

and the plate was incubated overnight in a humidified atmosphere. After confirming that 

the purple formazan crystals were completely solubilized, the absorbance of each well 

was measured by a Model 550 series microplate reader (Bio-Rad Laboratories), at a 

wavelength of 570 nm corrected to 655 nm. The assay was performed using six 

replicates. 

 

Protein expression analysis  

Western blotting was used to confirm the expression of ERBB2, phosphorylated 

AKT, BAK1 and p53 in pre-miR-125a transfected cells. Total protein was extracted 
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from samples using PRO-PREPTM protein extraction solution (iNtRON Biotechnology, 

Inc.) 72 h after transfection. Aliquots of total protein were applied to 10% acrylamide 

gradient gels. Following electrophoresis, the samples were electroblotted (0.2 A, 120 

min, 4°C) onto a polyvinylidene membrane (Immobilon; Millipore, Inc.). ERBB2 

protein was detected with an ERBB2 rabbit monoclonal antibody (Epitomics, Inc) at a 

1:500 dilution, AKT rabbit monoclonal antibody (Cell Signaling Technology, Inc) at a 

1:1000 dilution, phosphorylated AKT (p-AKT) rabbit monoclonal antibody (Cell 

Signaling Technology, Inc) at a 1:2000 dilution, BAK1 (Cell Signaling Technology, 

Inc) at a 1:1000 dilution,  p53 (Dako, Inc) at a 1:1000 dilution. The levels of each 

protein were normalized to the level of β-actin protein, which was detected by a 1:1000 

dilution of mouse polyclonal anti-β-actin antibody (Cytoskeleton Inc.). The blots were 

developed using horseradish peroxidase-conjugated anti-rabbit or anti-mouse 

immunoglobulin (Promega, Inc.) at a dilution of 1:1000. 
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Supplementary Table 

 

Factors RR 95% CI p value

DACH1 expression (high/ low) 1.14 0.547 –2.416 0.73

PDCD6 expression (high/ low) 1.38 0.678– 2.870 0.38

RR; Relative risk   CI; Confidence interval

Supplementary Table 1. Univariate analysis for overall survival
(Cox proportional regression model)

Univariate analysis

P＜0.05*

MiR-125a-5p expression (high/ low) 3.018 1.372 – 7.588 0.0051*

ERBB2 mRNA expression (low/ high) 1.466 1.003 – 2.263 0.0482*
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Supplementary Figure legends 

Supplementary Figure 1.    ERBB2 mRNA expression in gastric cancer cell lines 

and dose-dependent inhibition of their growth by trastuzumab. A: ERBB2 mRNA 

expression level normalized to GAPDH mRNA expression in gastric cancer cell lines 

B: Dose-response curves of trastuzumab in gastric cancer cell lines. Cells were treated 

with the indicated concentrations of trastuzumab for 72 h. Cell growth inhibition was 

analyzed by MTT assay, as described in Materials and Methods. Ratios of mean 

absorbance of wells containing drug over mean absorbance of drug-free wells were 

plotted against different concentrations of trastuzumab. The results are the means±S.D. 

of three replicates. 

 

Supplementary Figure 2.   Immunohistochemistry (IHC) of ERBB2 expression in 

representative samples of gastric cancer. A: IHC negative (original magnification 100×, 

bars = 100 µm) B: IHC 1+ ; white arrowheads represents weak staining of ERBB2 

(original magnification 100×, bars = 100 µm). Upper-right square represents high 

magnification of the same sample (original magnification 400×, bars = 20 µm). 

C: IHC 2+; (Original magnification 100×, bars = 100 µm) D: IHC 3+; (Original 

magnification 100×, bars = 100 µm) 

 

Supplementary Figure 3.   Western blotting analysis of ERBB2, BAK1 and p53 in 
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NUGC4 cells transfected with Pre-miR-125a or negative control. These proteins were 

normalized to the level of beta-actin. 
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