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Supporting Information 

 

Materials and Methods 

 

S2T1-6OTD 

S2T1-6OTD was synthesized as previously reported (1). 1H NMR spectra of S2T1-6OTD 

were recorded on JEOL EX300. The spectra are referenced internally according to residual 

solvent signals of CDCl3 (1H NMR; δ = 7.26 ppm), CD3OD (1H NMR; δ = 3.30 ppm,). Data 

for 1H NMR are recorded as follows: chemical shift (δ, ppm), multiplicity (s, singlet; d, 

doublet; t, triplet; m, multiplet; br, broad), integration, and coupling constant (Hz). Mass 

spectra were recorded on a JEOL JMS-T100LC spectrometer with ESI-MS mode using 

methanol as solvent. 

 

CD spectroscopy 

Human telomeric sequence ss-Telo24 d[TTAGGG]4 was obtained from Sigma and dissolved 

in double-distilled water at a concentration of 1 mM. The CD titration experiment was 

performed with a modification of the reported procedure (2-4). CD spectra were recorded on a 

Jasco-720 spectropolarimeter (JASCO Corporation) using a quartz cell of 1 mm optical path 

length and an instrument scanning speed of 100 nm/min with a response time of 4 sec, and 

over a wavelength range of 220-320 nm. ss-Telo24 was diluted by Tris buffer (50 mM, pH 

7.0) at a concentration of 10 µM. S2T1-6OTD was dissolved with 10 mM stock solutions and 

titrated into the DNA samples at 5 mol equiv (the 10 mM stock solution of S2T1-6OTD was 

made up in 10% DMSO-90% water). The DNA strand concentrations were 10 µM, and the 

CD data are a representation of three averaged scans taken at 25 °C. All CD spectra are 

baseline-corrected for signal contributions due to the buffer, and for buffer and DMSO for the 
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samples containing S2T1-6OTD.  

 

Electrophoretic mobility shift assay  

The EMSA was performed using a modified protocol of the reported procedure.(1, 3, 4) The 

ds-Telo24 and ds-Pu22 oligonucleotide was dissolved in Tris buffer (50 mM, pH 7.6) and the 

solution was heated to 95 ºC for 3 min, then slowly cooled to 25 ºC. Various concentrations of 

S2T1-6OTD with 50% DMSO were prepared from 10 mM stock solution and added to the ds-

telo24 (25 µM) sample. After incubation, samples were mixed with ficol 400, resolved on 

12% native polyacrylamide gels in 1 x TBE buffer at 4 ºC, and stained with ethidium 

bromide. The fluorescence intensity was scanned with a phosphorimager (Typhoon 8600, 

Molecular Dynamics). The concept of this experiment is that with increasing ligand 

concentrations, a second faster running band which corresponds to the “intramolecular” G-

quadruplex structure and which runs lower than the linear DNA band with a low-mobility 

complex should appear in a dose-dependent manner (5).  

 

CD melting curves 

The CD experiment was performed using the reported procedure (1 , 6). The ds-Pu22 

oligonucleotide was dissolved in Tris buffer (50 mM, pH 7.6) and the solution was heated to 

90 ºC for 5 min, then slowly cooled to 25 ºC. S2T1-6OTD was diluted from 10 mM stock 

solution to a concentration of 1 mM with DMSO and added to the oligonucleotide samples at 

50 µM. The DNA concentration was 10 µM and the CD spectra were taken from 15ºC to 95 

ºC at 265 nm. 
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Results 

 

Spectral data for S2T1-6OTD 

S2T1-6OTD compound characterization and structure elucidation were confirmed by 1H 

NMR and by High Resolution Mass spectrum HRMS (Fig. S 1). 

1H NMR (400 MHz, CDCl3) δ 8.29-8.21 (m, 6H), 5.38 (m, 1H), 5.32 (m, 1H), 4.12-4.07 (m, 

2H), 4.02-3.97 (m, 2H), 0.73 (s, 9H), -0.08 (s, 3H), -0.11 (s, 3H); HRMS (ESI, M+Na) 

calculated for C30H30N8O10SiNa 713.1752, found 713.1708 (-4.4 mmu error). 

 

Interaction of S2T1-6OTD with telomere DNA  

The ability of S2T1-6OTD to form G-quadruplexes in a telomere sequence was further 

investigated by CD using a ss-Telo24 sequence that forms an intermolecular G-quadruplex in 

the absence of a G-quadruplex binder (Fig. S 2) and is known to form an intramolecular G-

quadruplex in the presence of telomestatin (4, 7) with a distinct characteristic of CD spectra 

that consists of a positive signal at 290 nm and a negative signal at 260 nm (8, 9). Our results 

demonstrated that S2T1-6OTD folded telomere sequences in a different unbalanced pattern 

with a shifted positive signal to 296 nm instead, however, with no negative signal at 240 nm 

which is essential for the formation of the steady state required for intramolecular G-

quadruplex stabilization (Fig. S 2). These unstable characteristic spectra clearly indicate that 

S2T1-6OTD failed to maintain stable G quadruplex conformation in ss-Telo24 as telomestatin 

does (8 , 10). 

 

Evaluation of the possible interaction between S2T1-6OTD and duplex DNA  

EMSA experiments were performed in order to confirm the CD results in Fig. S 3A. The 

absence of second lower bands (which correspond to the G-quadruplex structure) on the 

native PAGE (Fig. S 3B,C ) indicates that G4 structure is never formed even in the presence 
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of high concentrations of S2T1-6OTD. Together with Fig. S 3A these results clearly 

demonstrate the inability of S2T1-6OTD to interact with double-stranded DNA sequences. 
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Figure Legends 

 

Figure S 1 (A) Chemical structure of telomestatin and its derivative S2T1-6OTD. * TBS: tert-

butyldimethylsilyl.  (B) Copy of 1H NMR spectra for S2T1-6OTD. (C) Copy of HR-MS 

spectra for S2T1-6OTD (indicated) and reference standard. 

 

Figure S 2 CD spectra of 10 μM ss-Telo24 in Tris-HCl buffer (50 mM, pH 7.6) in the 

absence or presence of S2T1-6OTD (50 μM).  

 

Figure S 3 (A) CD melting curves of ds-Pu22 (10 μM) at 265 nm in the absence or presence 

of S2T1-6OTD (50 μM). (B) Evaluation of the interaction of various concentrations of S2T1-

6OTD with ds-Pu22 (25 μM) or (C) ds-Telo24 (25 μM) by EMSA on 12% PAGE. 

 

Figure S 4 Effect of S2T1-6OTD on c-Myc expression in Burkitt’s lymphoma cells and in 

DAOY M2 MB cells. (A) Diagram of the rearrangements involved in the Ramos and CA46 

Burkitt’s lymphoma cell lines (modified from (11). Vertical arrows indicate the breakage and 

rejoining points between chromosomes 14 and 8 for each translocation. (B, C) S2T1-6OTD 

treatment (72h) reduced c-Myc mRNA and protein expression in Ramos cells (bearing the 

NHE III1 sequence) but had little effect on c-Myc in CA46 cells (with deleted NHE III1), as 

determined by RT-PCR and Western blotting. (D) S2T1-6OTD treatment also had no effect 

on c-Myc protein expression in DAOY M2 MB cells (which are engineered to overexpress c-

Myc under the control of an ectopic promoter).  
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