
 
Figure S1. Cell viability effect of TM on various ovarian CSCs. (a) ATP-based cell viability assay on SKOV3-SP cells de-
rived by s from SKOV-3 cells of TM or cisplatin with various doses. (b) ATP-based cell viability assay on OVCAR3-SP 
cells derived from OVCAR3 cells of TM or cisplatin with various doses. (c) ATP-based cell viability assay on sorted cells 
by ovarian CSC marker such as ALDH, CD117 and CD133 of TM or cisplatin at 10 uM. 

 

 

 

 



 
Figure S2. Cell cycle arrest analysis by TM on A2780-SP cells. (a) Cell cycle was analyzed by propidium iodide (PI) staining 
in A2780-SP cells 24 h after TM treatment (1, 10 M). The percentage of cells in the G0, G1, S, and G2-M phase in inde-
pendent duplicate cultures were plotted (right panel). Bars, ±SD of duplicate cultures. 

  

 

 

 

 

 

 

 



 
Figure S3. Opioid receptors on ovarian CSCs. (a)Relative mRNA expression of u-opioid receptor and k-opioid receptor 
on A2780-SP cells compared with A2780 cells. (b) Cell viability effect of opioid receptor agonists such as DAMGO and 
dynorphin with indicated concentration on A2780-SP cells. 

 

 

 

 



 
Figure S4. Cell growth inhibition effect by inhibition of calcium channel, BKCa channel or Na channel solely in ovarian 
cancer cells or ovarian CSCs. (a) ATP-based cell viability assay on A2780 cells of mannidipine as a calcium channel blocker, 
paxilline as a BKCa channel blocker and tetrodotoxin as a sodium channel blocker with various doses. (b) ATP-based cell 
viability assay on A2780-SP cells of manidipine, paxilline and tetrodotoxin with various doses. 

 

 

 



 
Figure S5. The simultaneous inhibition effect of other potassium channels besides BKCa with calcium channel on ovarian 
cancer cells or ovarian CSCs. (a) ATP-based cell viability on A2780 cells by co-treating manidipine at indicated concentra-
tion with various potassium channel blocker compared to treating manidipine at indicated concentration alone. 10 uM of 
glibenclamide as Kir channel blocker, 50 uM of minoxidil, 50 uM of cromakalim as Kir channel opener, 500 uM of 4-
aminopyrimidine as Kv channel blocker and 10 uM of E-4031 as hERG channel blocker were used. (b) ATP-based cell 
viability on A2780-SP cells by co-treating manidipine at indicated concentration with various potassium channel blocker 
as mentioned earlier compared to treating manidipine at indicated concentration alone. 



 
Figure S6. The change of genes related to Hedgehog and Notch pathway by simultaneous blockade of Ca channel and 
BKCa channel on CSC culture of ovarian CSCs.Relative mRNA expression change of (a) Hedgehog signaling such as GLI-
1 and HIP-1 and (b) Notch signaling related genes such as c-MYC by co-treating 1 uM of manidipine with 1 uM of paxillin 
compared to treating each independently on CSC culture of A2780-SP cells. 

 


