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Supplementary Table S1. Anti-proliferation effects of CTR compounds on cancer cells as 
determined by SRB assays 

CODE 
IC50

 a,b 

MDA-MB231 MCF7 HeLa RPMI-8226 
CTR-21 (nM) 56.91±10.46 75.11±3.07 11.93±1.40 5.34±0.89 
CTR-24 (µM) 2.02±0.01 1.54±0.36 1.34±0.20 1.04±0.13 
CTR-25 (µM) 2.60±0.18 1.69±0.07 1.32±0.02 0.77±0.21 
CTR-26 (µM) 0.96±0.15 0.32±0.01 0.29±0.02 0.20±0.03 
CTR-27 (µM) 2.69±0.24 2.20±0.35 1.80±0.27 0.77±0.10 
CTR-29 (µM) 0.21±0.02 0.10±0.01 0.09±0.02 0.07±0.01 
CTR-30 (µM) 1.42±0.08 1.47±0.15 1.50±0.13 0.20±0.03 
CTR-32 (nM) 44.22±4.21 46.36±3.61 12.88±0.35 6.29±1.43 
CTR-33 (µM) 1.36±0.11 1.71±0.25 0.10±0.20 1.17±0.11 
CTR-34 (µM) 0.84±0.08 0.85±0.06 0.64±0.03 0.26±0.02 
CTR-35 (µM) 2.35±0.26 2.12±0.36 2.07±0.25 1.32±0.10 
CTR-36 (µM) 0.73±0.06 1.23±0.08 1.11±0.13 0.15±0.02 
CTR-37 (µM) 0.39±0.09 0.32±0.04 0.14±0.03 0.10±0.03 
CTR-38 (µM) 0.15±0.01 0.14±0.02 0.06±0.01 0.04±0.01 
CTR-40 (µM) 0.13±0.02 0.09±0.01 0.04±0.00 0.05±0.02 

a IC50 values were calculated from Sigmoidal dose response curves (variable slope), which were generated with 
GraphPad Prism V. 4.02 (GraphPad Software Inc.).  

b Values are the mean value of triplicates of at least two independent experiments. 
 
 
Supplemental Table S2. Summary of AST, ALT and AST/ALT values in CTR-21 and CTR-32. 

Group Sex* Dose (mg/kg) AST(U/L) ALT(U/L) AST/ALT 

CTR-21 

Female 
1 249.47±77.12 118.03±25.82 2.12 
5 265.03±97.76 142.17±45.44 1.86 

10 319.215±101.93 142.98±45.61 2.23 

Male 
1 264.42±91.94 128.49±60.78 2.06 
5 228.82±42.23 142.71±58.30 1.60 

10 242.62±102.65 123.93±49.96 1.96 
Vehicle 
control 

Female 0 279.65±84.23 116.02±33.99 2.41 
Male 0 312.39±100.53 103.28±27.46 3.02 

CTR-32 
Female 30 253.74±117.87 103.54±61.53 2.45 

50 268.16±136.88 87.81±25.42 3.05 

Male 30 288.49±184.97 110.30±44.56 2.62 
50 217.49±39.91 96.57±45.23 2.25 

Vehicle 
control 

Female 0 263.40±158.03 82.65±26.01 3.19 
Male 0 251.08±69.12 97.91±26.30 2.56 

* Mouse strain used was C57BL/6 purchased from Charles River Laboratories. Inoculation of compound and other 
animal methods were as described previously (Cancer Res 75, 4164; Sci Report 7, 10298).  



Supplementary Figure legend 

Supplementary Figures S1-S4. CTR-21 effectively prevent proliferation of a representative set 

of cancer cell lines (NCI-60 panel). Figure S1: 10 μM of CTR-21 was used against the panel of 

NCI-60 cancer cell lines including: six leukemia cell lines, nine non-small cell lung cancer cell 

lines, seven colorectal cancer cell lines, six CNS cancer cell lines, nine melanoma cell lines, 

seven ovarian cancer cell lines, seven renal cancer cell lines, two prostate cancer cell lines and 

six breast cancer cell lines, utilizing the sulforhodamine B (SRB) colorimetric assay. Figure S2-

S4: Five dose data for CTR-21. 

Supplementary Figures S5-S8. CTR-32 effectively prevents proliferation of a representative set 

of cancer cell lines (NCI-60 panel). Figure S5: 10 μM of CTR-32 was used against the panel of 

NCI-60 cancer cell lines including: six leukemia cell lines, nine non-small cell lung cancer cell 

lines, seven colorectal cancer cell lines, six CNS cancer cell lines, nine melanoma cell lines, 

seven ovarian cancer cell lines, seven renal cancer cell lines, two prostate cancer cell lines and 

six breast cancer cell lines, utilizing the sulforhodamine B (SRB) colorimetric assay. Figure S6-

S8: Five dose data for CTR-32. 

Supplementary Figure S9. CTR-21 and CTR-32 inhibit microtubule polymerization in vitro. 

Spontaneous polymerization of 20 µM porcine tubulin was initiated with the addition of 1 

mmol/L GTP at 37°C and monitored every minute for 60 minutes in the presence of the 

indicated concentration of  CTR-21, CTR-32, nocodazole, paclitaxel, or a DMSO vehicle 

control.  

Supplementary Figure S10. CTRs do not change the Vmax of tubulin polymerization.  

Supplementary Figure S11. Cell cycle assay of HeLa (a) and UKRV-Mel-38 (b). Cells were 

treated with 3× GI50 concentrations of compounds indicated for 12 or 24 hours, followed by 

staining with propidium iodide (PI) and analysis of cell cycle progression by flow cytometry. 



Supplemental Figure S12: CTR-21 and CTR-32 do not show any notable toxicity to mice. (a) 

Neither CTR-21 nor CTR-32 treatment notably affected the body weight of mice treated with 

CTR-21 or CTR-32.  Mice (C57BL/6) were injected (i.p.) every three days with the indicated 

doses of CTR-21 or CTR-32, along with vehicle control. All mice gained weight, even at the 

highest doses. (b, c) CTR-21 and CTR-32 do not show notable liver toxicity up to the maximum 

doses used in this experiment (i.e., 10 mg and 50 mg for CTR-21 and CTR-32, respectively). 

There is no significant changes of AST and ALT between different groups, including vehicle 

controls.  
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