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Table S1. Binding affinity of 1 to wild-type and mutant BLM using ITC assay in our previous report. “n.d.” in 

the table meant the KD value was not obtained by fitting. 

Comp. 1 

Variants BLMWT BLMY995A BLMH996A BLMM1111A BLME1143A BLMI1168A DNA  

KD (μM) 0.76 n.d. 1.40 n.d. n.d. 6.54 n.d.  

 

 

 

 

 

Figure S1. The ITC curves and fitted affinity of 9h to mutated BLM proteins. The top panel showed the heat 

change upon ligand titration, the bottom panel showed the integrated data and ITC isotherm (red solid line) fitted 

by a single-site binding model.   
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Table S2. The cytotoxicity of compounds on HCT116 by MTT assay.  

Compd. IC50 (μM) Compd. IC50 (μM) Compd. IC50 (μM) Compd. IC50 (μM) 

1 5.5  12f 4.2  1g 23.1  7h n.d. 

1f 25.0  13f 50.0  2g 12.5  8h 12.4  

2f 10.3  14f n.d.a 3g 20.5  9h 8.0  

3f 5.9  15f 25.6  4g n.d. 1i 5.7  

4f 14.7  16f 13.5  5g 28.1  1j 2.9  

5f 7.2  17f 25.0  6g 10.9  2j 3.1  

6f 3.4  18f n.d. 1h 5.3  3j 5.3  

7f 6.8  19f n.d. 2h 8.1  4j 1.6  

8f 7.1  20f 2.2  3h 7.7  5j 5.2  

9f 35.5  21f 23.7  4h 8.4    

10f 10.5  22f 12.4  5h 9.6    

11f 20.2  23f n.d. 6h 15.6    

an.d.: IC50 value could not be fitted within 50 μM. 
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Figure S2. Predicted binding mode of 1 (A) and 9h (B) with BLM (PDB code 4cgz), the diagram showed the 

interaction between ligand 1 (cyan) or 9h (yellow) and predicted residues (green), the surface of protein was 

shown in grey. 

 

 

  

Figure S3. (A) Predicted binding mode of all the BLM inhibitors; (B) Plot of Log10(IC50) and docking score; (C) 

Predicted binding mode of 1j; (D) Predicted binding mode of 12f, 20f and 5h; (E) Predicted binding mode of 3f, 

4f, 6f, 22f, 4h and 6h.  

 



S6 

 

Figure S4. DNA Damage Induced by BLM inhibitors. The expression level of γ-H2AX with the treatment of 9h 

(0-4 μM) in HCT116 cells for 24 h, GAPDH was used as a control.  

 

 

 

 

Table S3. The combination index (CI) of 9h or 1 with PARP inhibitors, chemotherapy agent, and telomerase 

inhibitor measured by CompuSyn software. 

  
Niraparib Olaparib Cisplatin BIBR1532 

  
12.5 μM 25.0 μM 12.5 μM 25.0 μM 12.5 μM 25.0 μM 12.5 μM 25.0 μM 

9h 

1.0 μM 0.42 0.64 0.47 0.72 0.58 0.79 0.57 0.84 

2.0 μM 0.57 0.80 0.65 0.68 0.64 0.77 0.49 0.72 

1 

1.0 μM 0.84 0.98 0.67 0.65 - - - - 

2.0 μM 1.23 1.21 0.97 1.03 - - - - 

 

 

 

 

Figure S5. The cytotoxicity of 9h in combined treatment with PARP inhibitor Niraparib (A) and Olaparib (B). 

The data are presented as the mean + SEM (n = 3, biological replicates). 
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Figure S6. Compound 9h enhanced sensitivity of chemotherapy agent and telomerase inhibitor to HCT116 cells 

for 48h. The cytotoxicity of 9h in combined treatment with chemotherapy agent Cisplatin (A) and telomerase 

inhibitor BIBR1532 (B). The data are presented as the mean + SEM (n = 3, biological replicates). 

 

 

Figure S7. The apoptosis of HCT116 cells treated with 9h in Annexin V-FITC/PI detection. 

 

 

Figure S8. The proliferative ability in HCT116 and siBLM HCT116 cells treated with 9h in RTCA assay. 
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Methods and Materials 

Table S4. DNA oligomers used in this study 

Oligomer name Sequence (from 5′ to 3′) 

Biotin forked-DNA-A TTTTTTTTTTCGTACCCGATGTGTTCGTTC 

forked-DNA-S GAACGAACACATCGGGTACGTTTTTTTTTT 

BLM siRNA AAGAGAGTGGAGTGGCTTTTG 

 

 

Table S5. Primers used in this study 

Primer name Sequence (from 5′ to 3′) 

Cleavage efficiency-A ATGGTGAGCAAGGGCGAGGA 

Cleavage efficiency-S CTGCACGCCGTAGGTCAGGGT 

DSB site on model (-92bp)-A GGCGTAAATTGTAAGCGTTAATCTG 

DSB site on model (-92bp)-S CCAAATGTGTCAGTTTCATAGCCT 

DSB site on model (+559bp)-A AGAACCACAAAGTGGGAATCAAG 

DSB site on model (+559bp)-S CCAAATTAAGGGCCAGCTCAT 

DSB site on model (+930bp)-A CCAGAAAGCGAAGGAGCAAAG 

DSB site on model (+930bp)-S ACGTCTCACTAGTCTCGTGCAGAT 

DSB site on model (+2351bp)-A GCTAACCATGTTCATGCCTTCTT 

DSB site on model (+2351bp)-S CGGCGGATCTGAATTCTTTG 

 

Real-Time Cellular Analysis (RTCA) 

E-Plates were used in this study to monitor the growth of cells using the xCELLigence DP system (Roche Applied 

Science, Indianapolis, IN), because the gold microelectrode sensor could generate an electric field when a low 

voltage (< 20 mV) is applied between electrodes. HCT116 and BJ cells (2×103) were planted on each well in the 

E-Plate 16-well plates (Roche Applied Science, Indianapolis, IN) and the number of cells were detected every 15 

min intervals. Cells were transfected with 50 nM BLM small interfering RNA at 12 h after plating and continue 

cultured for another 36 h. Results were calculated via the RTCA software 1.2 (Roche Applied Science, Indianapolis, 

IN) and exported to Microsoft Excel software (Microsoft, Redmond, WA) for analysis and normalization. 
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Polarimetric Analysis 

Polarimetric analysis was performed using an Anton Paar MCP200 polarimeter. The test conditions are shown as 

below. Solvent: methanol; Temperature: 20°C; Detection wavelength: 589 nm; Cell: 100 mm. Calculate the specific 

optical rotation with following equation: [α] = α/(C × L) × 10,000. In which: α is the optical rotation in degrees; C 

is the concentration in g/100 mL; L is the cell length in millimeters. 
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Characterization of Final Compounds 

1H NMR, 13C NMR, HRMS and HPLC Spectrum of Final Compounds 

 

1H NMR spectrum of 1f 

 

 

13C NMR spectrum of 1f 
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HPLC analysis of 1f 

 

HRMS spectrum of 1f 
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1H NMR spectrum of 2f 

 

 

13C NMR spectrum of 2f 
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HPLC analysis of 2f 

 

HRMS spectrum of 2f 
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1H NMR spectrum of 3f 

 

13C NMR spectrum of 3f 
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HPLC analysis of 3f 

 

HRMS spectrum of 3f 



S16 

 

1H NMR spectrum of 4f 

 

13C NMR spectrum of 4f 
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HPLC analysis of 4f 

 

HRMS spectrum of 4f 
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1H NMR spectrum of 5f 

 

13C NMR spectrum of 5f 
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HPLC analysis of 5f 

 

HRMS spectrum of 5f 
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1H NMR spectrum of 6f 

 
13C NMR spectrum of 6f 
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HPLC analysis of 6f 

 

HRMS spectrum of 6f 
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1H NMR spectrum of 7f 

 

 

13C NMR spectrum of 7f 
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HPLC analysis of 7f 

 

HRMS spectrum of 7f 
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1H NMR spectrum of 8f 

 

 

13C NMR spectrum of 8f 
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HPLC analysis of 8f 

 

HRMS spectrum of 8f 
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1H NMR spectrum of 9f 

 

 

13C NMR spectrum of 9f 
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HPLC analysis of 9f 

 

HRMS spectrum of 9f 
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1H NMR spectrum of 10f 

 

 

13C NMR spectrum of 10f 
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HPLC analysis of 10f 

 

HRMS spectrum of 10f 
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1H NMR spectrum of 11f 

 

 

13C NMR spectrum of 11f 
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HPLC analysis of 11f 

 

HRMS spectrum of 11f 
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1H NMR spectrum of 12f 

 

 

13C NMR spectrum of 12f 



S33 

 

HPLC analysis of 12f 

 

HRMS spectrum of 12f 
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1H NMR spectrum of 13f 

 

 

13C NMR spectrum of 13f 



S35 

 

HPLC analysis of 13f 

 

HRMS spectrum of 13f 
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1H NMR spectrum of 14f 

 

 

13C NMR spectrum of 14f 
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HPLC analysis of 14f 

 

HRMS spectrum of 14f 
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1H NMR spectrum of 15f 

 

 

13C NMR spectrum of 15f 
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HPLC analysis of 15f 

 

HRMS spectrum of 15f 
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1H NMR spectrum of 16f 

 

 

13C NMR spectrum of 16f 
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HPLC analysis of 16f 

 

HRMS spectrum of 16f 
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1H NMR spectrum of 17f 

 

 

13C NMR spectrum of 17f 
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HPLC analysis of 17f 

 

HRMS spectrum of 17f 
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1H NMR spectrum of 18f 

 

 

13C NMR spectrum of 18f 
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HPLC analysis of 18f 

 

HRMS spectrum of 18f 
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1H NMR spectrum of 19f 

 

 

13C NMR spectrum of 19f 
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HPLC analysis of 19f 

 

HRMS spectrum of 19f 



S48 

 

1H NMR spectrum of 20f 

 

 

13C NMR spectrum of 20f 
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HPLC analysis of 20f 

 

HRMS spectrum of 20f 
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1H NMR spectrum of 21f 

 

 

13C NMR spectrum of 21f 
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HPLC analysis of 21f 

 

HRMS spectrum of 21f 



S52 

 

1H NMR spectrum of 22f 

 

 

13C NMR spectrum of 22f 
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HPLC analysis of 22f 

 

HRMS spectrum of 22f 
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1H NMR spectrum of 23f 

 

 

13C NMR spectrum of 23f 
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HPLC analysis of 23f 

 

HRMS spectrum of 23f 
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1H NMR spectrum of 1g 

 

 

13C NMR spectrum of 1g 
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HPLC analysis of 1g 

 

HRMS spectrum of 1g 
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1H NMR spectrum of 2g 

 

 

13C NMR spectrum of 2g 
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HPLC analysis of 2g 

 

HRMS spectrum of 2g 
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1H NMR spectrum of 3g 

 

 

13C NMR spectrum of 3g 
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HPLC analysis of 3g 

 

HRMS spectrum of 3g 
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1H NMR spectrum of 4g 

 

 

13C NMR spectrum of 4g 



S63 

 

HPLC analysis of 4g 

 

HRMS spectrum of 4g 
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1H NMR spectrum of 5g 

 

 

13C NMR spectrum of 5g 
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HPLC analysis of 5g 

 

HRMS spectrum of 5g 
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1H NMR spectrum of 6g 

 

 

13C NMR spectrum of 6g 
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HPLC analysis of 6g 

 

HRMS spectrum of 6g 
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1H NMR spectrum of 1h 

 

 

13C NMR spectrum of 1h 
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HPLC analysis of 1h 

 

HRMS spectrum of 1h 
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1H NMR spectrum of 2h 

 

 

13C NMR spectrum of 2h 
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HPLC analysis of 2h 

 

HRMS spectrum of 2h 
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1H NMR spectrum of 3h 

 

 

13C NMR spectrum of 3h 
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HPLC analysis of 3h 

 

HRMS spectrum of 3h 
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1H NMR spectrum of 4h 

 

 

13C NMR spectrum of 4h 
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HPLC analysis of 4h 

 

HRMS spectrum of 4h 
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1H NMR spectrum of 5h 

 

 

13C NMR spectrum of 5h 
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HPLC analysis of 5h 

 

HRMS spectrum of 5h 
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1H NMR spectrum of 6h 

 

 

13C NMR spectrum of 6h 
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HPLC analysis of 6h 

 

HRMS spectrum of 6h 
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1H NMR spectrum of 7h 

 

 

13C NMR spectrum of 7h 
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HPLC analysis of 7h 

 

HRMS spectrum of 7h 
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1H NMR spectrum of 8h 

 

 

13C NMR spectrum of 8h 
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HPLC analysis of 8h 

 

HRMS spectrum of 8h 
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1H NMR spectrum of 9h 

 

 

13C NMR spectrum of 9h 
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HPLC analysis of 9h

 

HRMS spectrum of 9h 
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1H NMR spectrum of 1i 

 

 

13C NMR spectrum of 1i 
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HPLC analysis of 1i 

 

HRMS spectrum of 1i 
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1H NMR spectrum of 1j 

 

 

13C NMR spectrum of 1j 
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HPLC analysis of 1j 

 

HRMS spectrum of 1j 
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1H NMR spectrum of 2j 

 

 

13C NMR spectrum of 2j 
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HPLC analysis of 2j 

 

HRMS spectrum of 2j 
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1H NMR spectrum of 3j 

 

 

13C NMR spectrum of 3j 
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HPLC analysis of 3j 

 

HRMS spectrum of 3j 
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1H NMR spectrum of 4j 

 

 

13C NMR spectrum of 4j 



S95 

 

HPLC analysis of 4j 

 

HRMS spectrum of 4j 
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1H NMR spectrum of 5j 

 

 

13C NMR spectrum of 5j 
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HPLC analysis of 5j 

 

HRMS spectrum of 5j 
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NOESY Spectrum and Polarimetric Analyses 

 

NOESY spectrum of compound 3f 

 

NOESY spectrum of compound 3j 

 

Polarimetric analyses of compound 1g and 3g 

Compound 1g 3g D-glucose 

Specific optical rotation 

[α] 

(deg·mL)/(g·mm) 

0.00 0.00 52.03 

 


