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Supplements  

Figure S1: Structure of SB939 

 

 

 

 

 

Figure S2: Induction of polyploidy by increasing concentrations of SB939 in HCT-116 cells  

 

 

Figure S3: Thymidylate synthase is decreased dose-dependently by SB939 
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Figure legends: 

Legends (supplement): 

Fig. S2. Induction of polyploidy by SB939 

HCT-116 cells were treated with different concentrations of SB939 or vehicle for 24 h, as 
indicated on the right hand side, prior to staining with propidium iodide and cell cycle analysis 
done by a FACSCalibur flowcytometer as described in the supplemetal material and methods. 
The different phases of cell cycle as indicated by the amount of DNA content are outlined on 
top of the figure, with N.4 indicating polyploid cells. The corresponding region in the FACS 
analysis (M1-M5) is indicated below. 

Fig. 3S. Thymidylate synthase is decreased dose-dependently by SB939 

Western blot analysis of HCT-116 cell lysates (25 μg/lane), treated with SB939 in the above 
indicated concentrations for 24 h. Antibodies used for detection are indicated on the right hand  
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Material & Methods (supplement): 

Production of recombinant HDAC enzymes. All HDAC isoenzymes with the exception of 

SIRT1 (BIOMOL International L.P., Plymouth Meeting, PA), have been cloned from human cDNA 

libraries. For the HDAC isoenzymes 1, 2 and 8 the coding regions were amplified by PCR from 

cDNA libraries and cloned into baculovirus expression vectors, pDEST20, pFASTBAC-HT and 

pFASTBAC-HT-GST for expression in insect cells (Sf9 and High Five™; all vectors and cells from 

Invitrogen Corporation, Calsbad, CA). Expressed HDAC enzymes were purified from cell lysates 

using Ni-NTA (HDAC2) from Qiagen (Hilden, Germany) or Glutathione Sepharose 4B (HDAC1 and 

HDAC8) beads from GE Life Science (Little Chalfont, UK). The bound proteins were eluted in a 

buffer containing 50 mM Tris-Cl pH8, 250 mM NaCl, 1%Triton-X-100, 15% glycerol and 20 mM 

glutathione or 500 mM imidazole and were dialyzed overnight, to remove the glutathione or 

imidazole. The cDNA for HDAC isoenzymes 3-7 and 9-11 were cloned in the mammalian 

expression vector pCEP4 from Invitrogen, (first modified in-house by inserting the Flag-tag 

upstream of the multiple cloning sequence). Individual HDAC constructs were transfected into 

FreeStyle™ HEK293-F cell line (Invitrogen) and stable cell line clones were generated for all the 

isoforms. Expressed HDAC enzymes were purified from soluble cell lysates using anti-Flag M2 

affinity gel (Sigma-Aldrich). To preserve individual HDAC complexes during the purification 

process, resin binding and subsequent washes were carried out under low stringency conditions 

and each HDAC isoform was eluted in a buffer containing 50 mM Tris-Cl pH8, 100 mM NaCl, 

0.1%Triton-X-100, flag peptide and 15% glycerol and dialyzed overnight at 4°C to remove the 

flag peptide.  
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HDAC enzyme assay. All recombinant HDAC enzymes, with the exception of SIRT1, have 

been cloned and expressed in S*BIO;. The HDAC enzyme assay for class I, II and IV isoenzymes 

was performed in black 384-well plates using the fluorescent-based HDAC activity assay from 

Biomol (Biomol/Enzo Life Sciences International Inc., Plymouth, PA). The reaction contained 2.5 

or 5 μl of the HDAC isoenzyme, assay buffer (25 mM Tris-HCl, pH 7.5; 137 mM NaCl; 2.7 mM 

KCl, 1 mM MgCl2 and 1 mg/ml BSA), different concentrations of HDAC inhibitor or DMSO, and 

the fluorogenic deacetylase substrate Flour de LysTM (Biomol) in a total reaction volume of 33  

μl. The concentration of substrate used in the reaction varied according to the isoenzyme used 

(50 μM for HDAC6, 250 μM for HDACs 2-5 and 11 or 625 μM for HDAC1 and HDACs 7-10). After 

a 2 h incubation at room temperature 16 μl of Flour de LysTM developer were added and a 

fluorophore was generated where substrate deacetylation has occured. The emitted light was 

measured (at 460 nm) in a microplate reader after additional 10 min of incubation (excitation 

360 nm). The assay for SIRT1 was commercially obtained by Biomol and was performed 

according to the manufacturer’s instructions. IC50 values were generated using the XLfit 

software (IDBS Ltd, Guildford, UK), Ki values were obtained using the Cheng-Prusoff equation: 

IC50/(1+[concentration of the substrate]/Km), as described (35). 

In vitro combination treatment. Studies were performed in the 96-well plate format in three 

steps. First, the IC50 values for cell death and/or cell proliferation of SB939 and the second drug 

were determined using the YO-PRO®-1 iodine dye (Molecular Probes, Invitrogen Corporation, 

Carlsbad, CA). Four different concentrations of each drug were then used for a checker box 

design, typically between 4-fold above the IC50 to 40-fold below the IC50. The fixed ratio of 

drugs that gave the best synergistic or additive effect was chosen using 9 different 
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concentrations (in triplicates) to determine the combination index (CI). For simultaneous 

treatment cells were treated with both drugs for 96 h. For sequential treatment cells were 

treated with drug 1 for 24 h, followed by drug 2 for 72 h or vice versa. The first drug was not 

washed out before adding the second drug. 

For the assay 25 µl of the YO-PRO® dye solution [100 mM sodium citrate, pH 4; 134 mM sodium 

chloride, 12.5 µM YOP-PRO-1 iodine] was added to the 96-well plate containing treated cells 

and plates were incubated at room temperature, in the dark, with gentle shaking for 10 min. 

DNA intercalation of the fluorescent dye was assessed using the Victor2 plate reader (Perkin 

Elmer, Waltham, MA) at the wavelength of 485 nm (excitation) and 535 nm (emission). 

Thereafter cells were lysed with 25 µl lysis buffer [20 mM sodium citrate, pH 4; 0.4% NP-40, 20 

mM EDTA, 20 mM EGTA] and after an additional 30 min incubation with gentle shaking the 

total number of cells was determined through a second measurment and the percentage of 

non-viable/dead cells determined. The CI was determined using CalcuSyn software (Biosoft, 

Cambridge, UK) from 4 independent experiments ± standard deviation (SD). CI < 0.90 indicates 

synergistic effect, CI between 0.90 – 1.10 indicated additive effect and CI > 1.10 indicated 

antagonistic effects. 

 

Cell cycle analysis. HCT-116 cells (0.5-1x 106) were plated on a 10 cm dish in normal growth 

medium and treated 24 h after plating with different concentrations of SB939. After tretament, 

the growth medium, the PBS used for washing, and the trypsinized cells were transferred into a 

50 ml Falcon tube and centrifuged at 300 g for 5 min at room temperature to collect all cells. 

Remaining PBS/medium was removed, the cell pellet resuspended in 3 ml of ice cold ethanol 
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(70% v/v) to fix the cells for 48 h at 4°C. For the propidium iodide staining an aliquot of cells was 

removed, pelleted and washed with PBS containing 1% fetal bovine serum (FBS, Invitrogen 

Corp.). Finally, cells were resuspended in 1 ml staining solution [PBS containing 1% (v/v) FBS, 

500 μg/ml RNAse (Quiagen GmBH, Hilden, Germany) and 1 μg/ml propidium iodide (BD 

Pharmingen)] and incubated at 37°C for 30 min, while protected from light. Analysis was 

performed on a FACSCalibur™ flow cytometer from BD Biosciences, using CellQuest software 

(BD Biosciences) counting at least 10,000 events per sample. 

 

 


