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Repurposing an Antimalarial Drug for Efficacy in Diverse Breast Cancer Subtypes 

Detailed Methods 

Cytotoxicity Studies 

AQ was evaluated for its cytotoxicity efficacy in four different breast cancer cell lines: MCF-7, 

MDAMB-231, SK-BR3, and BT-549. Briefly, cells were grown in FBS supplemented media as 

described in Cell Lines and Materials section; and were seeded in TC treated 96-well plates 

(Eppendorf, Hauppauge, NY, USA) at a seeding density of 2,500 cells/well (7,500 cells/cm2), 

incubated overnight for adherence at 37ºC/5% CO2. Treatments were added next day at different 

AQ concentrations ranging from 0.39-50 µM. Blank culture media was added as control. After 72 

hours of incubation, % cell viability was determined by performing MTT assay as described earlier 

[1], by reading the absorbance of dissolved formazan crystals at 570 nm (Tecan Spark 10M; Tecan, 

Männedorf, Switzerland). 

Scratch Assay 

In-vitro scratch assay was used to study the cell migration. Briefly, MDAMB-231 cells were plated 

in 24-well cell culture plates at a seeding density of 1×105 cells/well followed by overnight 

incubation. Next day, scratches were made along the center with a sterile 200 µL pipette tip. 

Thereafter, the debris was removed, and cells were washed twice with 1 mL of the PBS to assure 

the edges of the scratch were smoothed and then reference markings were drawn near the scratch 

area from the bottom side of the plate. Scratch images were captured within the marked area using 

inverted microscope (Laxco, Mill Creek, WA, USA) with 10X magnification. Later treatments of 

control, AQ (7.5, 15, 25μM) were added to the respective wells and incubated followed by imaging 



after 12 hours. The captured images were analyzed quantitatively to assess the inhibitory effect of 

AQ on cell migration. Scratch width was measured from all wells using ImageJ software (Version 

1.53c) (National Institute of Health, USA) and % scratch closure was calculated further, 

considering reformation of cellular monolayer as 100% scratch closure. 

Clonogenic Assay 

MCF-7 or MDAMB-231 cells were seeded into 6-well cell culture plates at seeding density of 500 

cells per well for each cell line. Plates were kept for overnight incubation to allow cells to adhere. 

Next day, media was replaced, and cells were treated with AQ (7.5 µM, 15 µM and 25 µM), or 

control for 48 hours after which media was replaced with fresh culture medium on alternative days 

for 7 days. On 7th day, the colonies were stained with crystal violet as described previously [2]. 

After staining cells were washed with distilled water and images were captured using digital 

camera. Cell colonies were counted by colony counter software Open CFU [3].  

3D Spheroid Study 

For this study, a 3D cell-based spheroid model was developed for MCF-7 and MDAMB-231 cell 

lines. Briefly, MCF-7 or MDAMB-231 cells were first seeded in Corning® ultralow attachment 

spheroid 96-well plates (Corning, NY, USA) at a density of 5.0×102 cells/well and were incubated 

at 37°C/5% CO2. All wells were observed for spheroid growth and images were captured on next 

day. Then spheroids were subjected to two kinds of dosing treatment regimens i.e., either single 

dose or multiple dose. Briefly, both single and multiple dosing spheroids were treated with 15, 30 

and 50μM concentrations of AQ (to maintain original concentrations of 7.5, 15 and 25μM 

employed in the beginning), and images were captured. Images were captured on day 3, 6 and 10 



following treatment. ImageJ software (Version 1.53c) (National Institute of Health, USA) was 

used to quantify all the spheroid images.  

 

Supplementary Table S1: Primer sequences tested to determine the gene expression changes in 

response to drug treatments 

  
S. No  Primer name   Primer Sequence   

1.  POLR1A-F TTTGCCGTGTATGGCATCGC 

2.  POLR1A-R TGTCATCTGCTGTAGCGGGG 

3.  POLR1D-F TGCACGAGGAAGACCATACCC  

4.  POLR1D-R ACAGCTGGAAGGGTACCTCG 

5.  POLR1E-F GTGACTGCTCTGGTCAGCGA 

6. POLR1E-R ACACGTCTTCAGGCTTGGCT 

7.  TAF1B-F 
 

CCCCGTCAGCAAAGCATCAC 

8.  TAF1B-R 
 

GGCAAGTGTCTGTGGCATGG 

9.  LAMP1-F 
 

ATGTGTTAGTGGCACCCAGG 

10.   LAMP1-R TGTTCACAGCGTGTCTCTCC 

11. CDKN1A-F AATCGTCCAGCGACCTTCCT 

12. CDKN1A-R CTGACTCCTTGTTCCGCTGC 

13. GADD34-F TGAGTCAGACCCACATCCCT 

14. GADD34-R TGGCCTTTAGGGGAGTCTCA 

15. DDIT3-F TTCTCTGGCTTGGCTGACTG 



16. DDIT3-R TTCCTGCTTGAGCCGTTCAT 

17. BNIP3-F CTTTAAACACCCG
AAGCGCA  

  
 

18. BNIP3-R GGAGGTTGTCAGACGCCTT 
 

19. BNIP3L-F AGAAAGTAGAAA
CCCGTGGGAG  
   

20. BNIP3L-R ATCTTCTTGTGGCGAAGGGC 

  
  
 

  
S. No  Primer 

name   
Primer Sequence   

21.  Noxa-F TACCGCTGGCCTACTGTGAA  

   

22.  Noxa-R ATGTGCTGAGTTGGCACTGA 

23.  LC3-II-F CAGCGTCTCCACACCAATCT  

   

24.  LC3-II-R TCTCCTGGGAGGCATAGACC 
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