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Name Formula Molecular 
Weight 

2D structure IC50 
(DNA-PK 

inhibition) 

wortmannin C23H24O8 428.43 

 

16 nM 1 

NU7441 C25H19NO3S 413.49 

 

14 nM 2 

AZD7648 C18H20N8O2 380.40 

 

0.6 nM 3 

M3814 C24H21ClFN5O3 481.91 

 

0.6 nM 4 

Supplementary Table 1. Information of the ATP competitive inhibitors. 
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 DNA-PKcs- NU7441 

(EMDB-13062) 

(PDB 7OTM) 

DNA-PKcs-ATPγS      

(EMDB-13064)           

(PDB 7OTP)                

Data collection and 

processing 

  

Magnification    130k 130k 

Voltage (kV) 300 300                           

Electron exposure (e–/Å2) 47.3 46.8                

Defocus range (μm) -0.8 to -2.9 -0.8 to -2.9 

Pixel size (Å) 0.652 0.652   

Symmetry imposed C1 C1   

Initial particle images (no.) 305666 251481           

Final particle images (no.) 115505 63313 

Map resolution (Å) 

    FSC threshold 

3.33 

0.143 

3.40 

0.143 

Map resolution range (Å) 2.9 to > 10 2.9 to >10 

   

Refinement   

Initial model used (PDB code) 6ZFP 6ZFP      

Model resolution (Å) 

    FSC threshold  

3.33 

0.143 

3.40 

0.143 

Model resolution range (Å) n/a   n/a 

Map sharpening B factor (Å2) 82.7 84.1   

Model composition 

    Non-hydrogen atoms                          

    Protein residues    

    Ligands 

 

29040 

3636 

1 

 

29039 

3636 

3 

B factors (Å2) 

    Protein 

    Ligand 

 

68.73 

51.36 

 

99.18 

73.84 

R.m.s. deviations 

    Bond lengths (Å) 

    Bond angles (°) 

 

0.009 

0.929 

 

0.007 

0.851 

 Validation 

    MolProbity score 

    Clashscore 

    Poor rotamers (%)    

 

2.28 

17.66 

0.28 

 

2.22 

16.07 

0.16 

 Ramachandran plot 

    Favored (%) 

    Allowed (%) 

    Disallowed (%) 

 

90.56 

9.22 

0.22 

 

91.17 

8.63 

0.19 



 

 

 

 

 

DNA-PKcs-

wortmannin (EMDB-

13067) 

(PDB 7OTV) 

DNA-PKcs-AZD7648       

(EMDB-13068)           

(PDB 7OTW) 

Data collection and 

processing 

  

Magnification    130k 130k  

Voltage (kV) 300 300  

Electron exposure (e–/Å2) 47.9 46.8  

Defocus range (μm) -0.8 to -2.9 -0.8 to -2.9 

Pixel size (Å) 0.652 0.652 

Symmetry imposed C1 C1  

Initial particle images (no.) 340145 539459 

Final particle images (no.) 72351 164192 

Map resolution (Å) 

    FSC threshold 

3.24 

0.143 

2.99 

0.143 

Map resolution range (Å) 2.9 to >10 2.7 to >10 

   

Refinement   

Initial model used (PDB code) 6ZFP 6ZFP 

Model resolution (Å) 

    FSC threshold  

3.24 

0.143 

2.99 

0.143 

Model resolution range (Å) n/a n/a 

Map sharpening B factor (Å2) 80.7 87.5 

Model composition 

    Non-hydrogen atoms                          

    Protein residues    

    Ligands 

 

29041 

3636 

1 

 

29038 

3636 

1 

B factors (Å2) 

    Protein 

    Ligand 

 

114.55 

74.85 

 

45.13 

48.55 

R.m.s. deviations 

    Bond lengths (Å) 

    Bond angles (°) 

 

0.008 

1.202 

 

0.009 

0.935 

 Validation 

    MolProbity score 

    Clashscore 

    Poor rotamers (%)    

 

2.1 

12.03 

0.34 

 

2.26 

15.83 

0.28 

 Ramachandran plot 

    Favored (%) 

    Allowed (%) 

    Disallowed (%) 

 

91.42 

8.47 

0.11 

 

89.87 

9.97 

0.17 



 DNA-PKcs-M3814 

(EMDB-13069) 

(PDB 7OTY) 

Data collection and 

processing 

 

Magnification    130k 

Voltage (kV) 300 

Electron exposure (e–/Å2) 47.9 

Defocus range (μm) -0.8 to -2.9 

Pixel size (Å) 0.652 

Symmetry imposed C1 

Initial particle images (no.) 540811 

Final particle images (no.) 209036 

Map resolution (Å) 

    FSC threshold 

2.96 

0.143 

Map resolution range (Å) 2.7 to >10 

  

Refinement  

Initial model used (PDB code) 6ZFP 

Model resolution (Å) 

    FSC threshold  

2.96 

0.143 

Model resolution range (Å) n/a 

Map sharpening B factor (Å2) 83.4 

Model composition 

    Non-hydrogen atoms                          

    Protein residues    

    Ligands 

 

29034 

3636 

1 

B factors (Å2) 

    Protein 

    Ligand 

 

58.32 

43.67 

R.m.s. deviations 

    Bond lengths (Å) 

    Bond angles (°) 

 

0.013 

1.070 

 Validation 

    MolProbity score 

    Clashscore 

    Poor rotamers (%)    

 

2.37 

20.99 

0.75 

 Ramachandran plot 

    Favored (%) 

    Allowed (%) 

    Disallowed (%) 

 

89.67 

10.13 

0.19 

Supplementary Table 2. Cryo-EM data collection, refinement and 
validation statistics 
 



 
Supplementary Figure 1. Uncropped gel of Extended Data Figure 4d. 
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