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Supplementary figures 

 

Figure S1. ADQ was screened as a potential anti-cancer inhibitor. (A) Wound closure 

heatmap of 3,300 compounds. (B) SK-Hep1 cells were treated with ADQ at the indicated 

concentrations for 24 or 48 h in a cell culture medium containing 10% FBS. The relative cell 

viability is shown as bar graphs compared to the untreated group (100%). Data are representative 

of three experiments and expressed as the means ± SEM and analyzed by one-way ANOVA; 

ap<0.05 relative to the ADQ-untreated control. (C) Huh7 or PLC-PRF-5 cells were treated with 

ADQ or emodin (E; 20 μM; positive control), and then invasion assay was performed. After 

incubation for 21 h, cells invading the lower surface of the chambers were fixed, stained, and 

imaged. 



 

Figure S2. The inhibition of the Akt pathway results in the suppressed cancerous 

physiology as well as ADQ treatment. SK-Hep1 cells were treated either with ADQ or 

LY294002, the PI3K inhibitor. (A) Wound healing assay, (B) migration assay, and (C) invasion 

assay were performed as described in Supplementary Materials and Methods. Data are 

representative of three experiments. 



 

Figure S3. Cell proliferation was inhibited by ADQ in 3D system. SK-Hep1 cells were seeded 

in a round bottom low attachment 96-well plate and were incubated with ADQ (0, 2, and 5 μM) 

or emodin (E; 40 μM; positive control) for 96 h in 10% FBS media. Microscopic images were 

captured by a JuLI stage real-time imaging system at the indicated time points. The scale bar is 

500 μm. Data are representative of three experiments and expressed as the means ± SEM. Data 

were analyzed by one-way ANOVA assay; ap<0.05 and cp<0.001 relative to the ADQ-untreated 

control at each time point. 

 



 

Figure S4. E-cadherin promoter activity was upregulated by ADQ. SK-Hep1 cells were co-

transfected with (A) uPAR-, (B) uPA-, (C) heparanase-1-, or (D) E-cadherin-Luc reporter 

plasmid, and gWIZ-GFP. The cells were treated with the indicated concentrations of ADQ for 24 

h in culture media containing 10% FBS. The measured luciferase activities were normalized 

against the GFP levels. Data are representative of three experiments and expressed as the means 

± SEM. Data were analyzed by one-way ANOVA assay; ap<0.05 relative to the ADQ-untreated 

control. 



 

Figure S5. ADQ suppressed Twist1 and Akt phosphorylation in other liver cancer cell lines. 

(A) Hep3B and (B) Huh7 cells were treated with the indicated concentrations of ADQ for 24 h. 

The asterisk indicates a p-Akt band. The expression levels of Twist1, p-Akt (Ser473), Akt, and α-

tubulin were detected by specific antibodies. Data are representative of three experiments. 



 

Figure S6. The suppression of Twist1 protein levels was observed earlier than the inhibition 

of Akt phosphorylation by ADQ treatment. (A) SK-Hep1 or (B) Hep3B cells were treated 

with ADQ (5 μM) in 10% FBS-containing media and were harvested at the indicated time points. 

The expression levels of Twist1, p-Akt (Ser473), Akt, and α-tubulin were detected by specific 

antibodies. 



 

Figure S7. The suppressed invasion of SK-Hep1 cells by ADQ was abolished by Twist1 

knockdown. (A) SK-Hep1 cells were transfected with Twist1 siRNA (100 nM) with 

Lipofectamine for 24 h. The expression levels of Twist1, p-Akt (Ser473), Akt, and α-tubulin 

were detected by specific antibodies. Data are representative of three experiments. scr, scrambled 

siRNA (control for siRNA transfection); mix, the mixture of Twist1 siRNA-1, 2, and 3 at the 

final concentration of 100 nM. (B) The migration or invasion assay was performed in SK-Hep1 

cells either transfected with scrambled control siRNA or Twist1 siRNA-1 (100 nM). Data are 

representative of three experiments and expressed as the means ± SEM. Data were analyzed by 

one-way ANOVA; bp<0.01 and cp<0.001 relative to the scrambled-transfected control. scr, 

scrambled siRNA (control for siRNA transfection). 
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