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Survivin inhibitors mitigate chemotherapeutic resistance in breast cancer cells by 

suppressing genotoxic NF-kappaB activation. 
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Supplementary Methods and material 

 

Antibodies and siRNA 

The survivin siRNA (# 6351) was obtained from Cell Signaling Technology (Danvers, MA). 

Antibodies against GST (sc-138), p65 (sc-372), TAK1 (sc-7162), IKKα/β (sc-7607), NEMO 

(IKKγ) (sc-8330), ubiquitin (sc-8017) and Myc (sc-40) were from Santa Cruz Biotechnology 

(Santa Cruz, CA). Antibodies against p-p65 (# 3033), XIAP (# 2045), cIAP1 (# 7065), Survivin (# 

2808), K63 Ub (# 5621), cleaved PARP (# 5625), and cleaved Caspase3 (# 9664) were from 

Cell Signaling Technology. Antibody against Tubulin (CP06) was from Oncogene (Cambridge, 

MA). The antibody against ELKS was generated as reported [13]. 

EMSA 

The Igκ-κB oligonucleotide probe and conditions for EMSA have been described previously [12].  

CCK-8 assay 

CCK-8 kit was purchased from Dojindo Molecular Technologies (Rockville, MD). The 

experiment was carried out following the manufacturer's instructions. The survival curve and 

IC50 were plotted and calculated by GraphPad Prism. 

Crystal violet staining 

Crystal violet staining was used for determining the viability of cells. Briefly, cells were fixed 

in methanol for 20 min at room temperature. Then, Crystal Violet (0.05% w/v) was added to 

cells for staining. After 10 min, staining solution was removed.  Stained cells were rinsed with 

water for three times, and left for air dry.  Images were obtained for further analysis. 
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Annexin V-FITC apoptosis assay and Cell cycle analysis 

Cells were seeded into 6-well plates and treated with indicated agents. Then, cells were 

harvested, washed, and stained using the Annexin V-FITC Apoptosis Detection Kit (BD) 

following the manufacture’s protocol. Stained cells was analyzed by flow cytometry (BD), and 

data was further plotted with FlowJo X. 

To determine the cell cycle, treated cells were washed with PBS and fixed with cold 70% 

ethanol at 4°C. Then, cells were stained in PBS containing 40 μg/mL RNase A and 10 μg/mL 

propidium iodide (PI) in the dark for 30 minutes. For each sample, at least 1 × 104 cells were 

analyzed with flow cytometry (BD) and plotted using the FlowJo X software. 

NF-B luciferase reporter assay 

MDA-MB-231 cells were cotransfected with the pGL4.0 NF-κB Luciferase reporter and Tk-

Rluc reporter (Promega). After 48 h, cells were treated and lysed, and the activity of 

firefly/Renilla luciferase in the lysates was quantified with the Dual-Luciferase assay system 

(Promega).  

RNA Extraction, Reverse Transcription, and Quantitative Real-time PCR 

Total RNA was extracted with TRIzol (Invitrogen) and retro-transcribed with a first-strand 

cDNA synthesis kit (Thermo Scientific). Real-time PCR analyses were performed in triplicate as 

described previously [20]. The housekeeping gene GAPDH was used as an internal control. The 

sequences of gene-specific primers used for quantitative PCR were as follows: GAPDH, 5′-

TGCACCACCAACTGCTTAGC-3′ (forward) and 5′-GGCATGGACTGTGGTCATGAG-3′ 

(reverse); IL-6, 5′-AGCGCCTTCGGTCCAGTTGC-3′ (forward) and 5′-

GTGGCTGTCTGTGTGGGGCG-3′ (reverse); IL-8, 5′-TTGGCAGCCTTCCTGATTTC-3′ 

(forward) and 5′-TCTTTA GCACTCCT GGCAAAAC-3′ (reverse), and IBα, 5'-GAA GAA GGA 

GCG GCT ACT GG-3' (forward) and 5'-GCT CAC AGG CAA GGT GTA GG-3' (reverse). 
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Supplementary Table 1 Combination treatment with Survivin inhibitors and Doxorubicin 

showed synergistic effect in MDA-MB-231 cells. 

Dox  
MDA-MB-231 

ED50   ED75   ED90  ED95 

+ MX106 YM155  MX106 YM155  MX106 YM155  MX106 YM155 

CI 0.016 0.426   0.058 0.613   0.206 0.899   0.49 1.177 

 

 

 

 

 

Supplementary Figure Legend 

Suppl-Fig 1. Survivin inhibitor YM155 does not reduce XIAP/cIAP1 level and genotoxic 

NF-B activation in TNBC cells. (A) MDA-MB-231 cells were treated with varying doses of 

YM155 for 24 hours. Cell viability was determined by CCK-8 assay. The IC50 of YM155 was 3.7 

nM. (B) CI values of combination treatment of YM155 and Dox in MDA-MB-231 cells were 

calculated and plotted using CompuSyn. (C) MDA-MB-231 pretreated by DMSO, YM155 (20 

nM), or MX106 (3 µM) for 12 h were exposed to Dox (2 µg/ml) for 2 h as indicated. Whole cell 

extracts were analyzed by western blotting with indicated antibodies. NF-B activity was 

examined by p65 phosphorylation.  

 

Suppl-Fig 2. Survivin inhibitors MX106/107 did not induce alternative NF-B activation. 

(A) HEK293T cells were treated with MX106 (3 µM) for the times as indicated, or transfected 

with HA-NIK for 24 h. Whole cell lysates were probed with antibodies as shown. (B) Xenograft 

tumors treated with control (N.S.) or MX106 (20mg/kg) as described in Fig 6 were harvested at 

3 weeks after treatment. Total protein lysates from two representative tumors in each group 

were analyzed by immunoblotting with indicated antibodies.  
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