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Supplementary Figure S1. Apoptosis rates of HepG2 and PLC/PRF5 cells after a combination treatment of met-
formin and DCA evaluated by annexin V-FITC staining. The upper panel shows the quantitative result, and the 
lower panel depicts the proportion of apoptotic cells. Metformin (10 mM) and DCA (8 mM) were treated for 24 
hours in each cell. *** P < 0.001. 
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Supplementary Figure S2. Western blotting of PI3K/Akt/mTORC1 signaling when co-treatment with metformin 
and DCA suppressed mTOC1 activity in HepG2 and PLC/PRF5 cells. 

This figure is a supplementary data of western blotting for Figure 4. Each (A), (B), and (C) panel showed 
change of protein expression in PI3K/Akt/mTORC1 signaling. Cells were exposed to 10 mM metformin, 8 mM 
DCA, or both for 24 hours. (A) Co-treatment with metformin and DCA significantly suppressed 
PI3K/Akt/mTORC1 signaling in liver cancer cells compared to the control. (B) Co-treatment with metformin 
and DCA stimulated p-ACC expression as an AMPK effector in liver cancer cells compared to the control. (C) 
Metformin and DCA effectively induced REDD1 expression. 

 
Supplementary Figure S3. Changes of mitochondrial reactive oxygen species in HepG2 cells treated with met-
formin, DCA, or both for 1 hour. (A) Co-treatment with metformin and DCA significantly increased mitochon-
drial reactive oxygen species (ROS) production in HepG2 cells compared to the control. (B) In tumor tissue, 4-
hydroxynonenal (4-HNE) in the group treated with metformin and DCA was highly expressed (×100). 
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Supplementary Figure S4. Expression of cyclin D1, Ki-67 protein, and proliferating cell nuclear antigen (PCNA) 
was decreased in tumor tissues in the group treated with metformin and DCA compared to the control group. 
(A) Expression of cyclin D1 protein in the control group. (B) Expression of cyclin D1 protein in the group treated 
with metformin and DCA. (C) Expression of Ki-67 protein in the control group. (D) Expression of Ki-67 protein 
in the group treated with metformin and DCA. (E) Expression of PCNA in the control group. (F) Expression of 
PCNA in the group treated with metformin and DCA. 

 
Supplementary Figure S5. The individual changes of tumor volume in the combination treatment group 

treated with metformin and DCA over time. 


