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Table S1. Summary of the simulated protein kinase systems.  

Protein 
PDB 

Code 
Resolution Chain 

Simulation 

 box size 

Water 

molecules 

Contour 

ions 
Total 

atoms 
Na Cl 

CDK2 4ERW 2.00 A 8.70 nm × 8.70 nm × 8.70 nm 20335 0 4 65857 

ASK1 4BF2 2.11 A 8.24 nm × 8.24 nm × 8.24 nm 17149 6 0 55705 

IRAK4 2NRY 2.15 A 8.84 nm × 8.84 nm × 8.84 nm 21406 13 0 68855 

GSK3β 1Q3D 2.20 A 9.33 nm × 9.33 nm × 9.33 nm 25164 0 7 81051 

DAPK1 1WVY 2.80 A 8.52 nm × 8.52 nm × 8.52 nm 19101 9 0 61750 

ITK 1SM2 2.30 A 8.17 nm × 8.17 nm × 8.17 nm 16755 12 0 54435 

PDPK1 1OKY 2.30 A 9.08 nm × 9.08 nm × 9.08 nm 23317 0 3 74688 

FES 3CBL 1.75 A 8.17 nm × 8.17 nm × 8.17 nm 16730 0 2 54497 

LCK 1QPD 2.00 A 8.56 nm × 8.56 nm × 8.56 nm 19432 7 0 62691 

ZAP-70 1U59 2.30 A 8.72 nm × 8.72 nm × 8.72 nm 20493 0 6 65999 

FYN 2DQ7 2.80 X 8.63 nm × 8.63 nm × 8.63 nm 19941 2 0 64073 

LIMK1 3S95 1.65 A 9.34 nm × 9.34 nm × 9.34 nm 25327 0 7 81046 

PRKACA 4C34 1.78 A 8.50 nm × 8.50 nm × 8.50 nm 18781 0 8 61438 

STK16 2BUJ 2.60 A 9.87 nm × 9.87 nm × 9.87 nm 30344 7 0 95752 

STK24 3CKX 2.70 A 8.20 nm × 8.20 nm × 8.20 nm 16784 5 0 54874 

PRKCQ 1XJD 2.00 A 8.89 nm × 8.89 nm × 8.89 nm 21733 9 0 69706 

LYN 3A4O 3.00 X 8.33 nm × 8.33 nm × 8.33 nm 17731 5 0 57507 

CHK1 1NVR 1.80 A 9.20 nm × 9.20 nm × 9.20 nm 24391 5 0 77571 

TAO2 2GCD 1.95 A 8.21 nm × 8.21 nm × 8.21 nm 16822 2 0 55428 

RPS6KB1 3A62 2.35 A 8.67 nm × 8.67 nm × 8.67 nm 20085 0 9 64916 

MAPKAPK2 1NXK 2.70 A 9.34 nm × 9.34 nm × 9.34 nm 25419 0 3 81108 

ALK 3LCS 1.95 A 8.68 nm × 8.68 nm × 8.68 nm 20070 4 0 64975 

CSK 1BYG 2.40 A 8.42 nm × 8.42 nm × 8.42 nm 18374 0 0 59274 

PIM1 1YHS 2.15 A 8.19 nm × 8.19 nm × 8.19 nm 16806 13 0 54789 

SRC 3D7T 2.90 B 8.69 nm × 8.69 nm × 8.69 nm 20332 6 0 65429 

SYK 1XBC 2.00 A 8.72 nm × 8.72 nm × 8.72 nm 20561 0 1 66125 

 

  



Table S2. Percentage of water networks in various regions (A–E) for the simulated kinases.  

Protein PDB (%) A (%) B (%) C (%) D (%) E (%) 

CDK2 4ERW 21.3 6.4 36.2 25.5 10.6 

ASK1 4BF2 18.5 0.0 29.6 33.3 18.5 

IRAK4 2NRY 25.0 7.1 17.9 35.7 14.3 

GSK3β 1Q3D 22.7 2.3 52.3 13.6 9.1 

DAPK1 1WVY 28.9 13.2 31.6 7.9 18.4 

ITK 1SM2 36.0 6.0 16.0 26.0 16.0 

PDPK1 1OKY 19.6 15.2 26.1 15.2 23.9 

FES 3CBL 33.3 6.1 18.2 24.2 18.2 

LCK 1QPD 24.3 5.4 37.8 13.5 18.9 

ZAP-70 1U59 29.7 0.0 24.3 5.4 40.5 

FYN 2DQ7 21.4 12.5 35.7 16.1 14.3 

LIMK1 3S95 15.8 12.3 26.3 24.6 21.1 

PRKACA 4C34 25.9 11.1 29.6 18.5 14.8 

STK16 2BUJ 15.5 8.6 37.9 24.1 13.8 

STK24 3CKX 29.5 6.8 20.5 11.4 31.8 

PRKCQ 1XJD 1.7 15.5 31.0 20.7 31.0 

LYN 3A4O 6.3 3.1 9.4 31.3 50.0 

CHK1 1NVR 12.5 4.2 35.4 22.9 25.0 

TAO2 2GSD 23.5 5.9 17.6 11.8 41.2 

RPS6KB1 3A62 6.5 17.4 34.8 8.7 32.6 

MAPKAPK2 1NXK 30.0 6.7 33.3 16.7 13.3 

ALK 3LCS 30.9 12.7 16.4 16.4 23.6 

CSK 1BYG 25.0 17.3 23.1 15.4 19.2 

PIM1 1YHS 12.8 35.9 12.8 12.8 25.6 

SRC 3D7T 23.3 10.0 28.3 18.3 20.0 

SYK 1XBC 12.2 2.0 44.9 18.4 22.4 

 

  



Table S3. (A) Sequence similarity of the D-site among the simulated kinases.  

Kinase CDK2 ASK1 IRAK4 GSK3β DAPK1 ITK PDPK1 FES LCK ZAP-70 FYN LIMK1 PRKACA 

CDK2 100 20 40 40 40 40 40 60 60 0 60 40 40 

ASK1 20 100 80 60 60 40 20 60 60 40 60 80 80 

IRAK4 40 80 100 60 40 60 40 40 80 20 80 60 60 

GSK3β 40 60 60 100 40 40 20 40 60 20 60 60 60 

DAPK1 40 60 40 40 100 40 60 60 40 60 40 60 80 

ITK 40 40 60 40 40 100 60 60 80 20 60 60 40 

PDPK1 40 20 40 20 60 60 100 40 60 40 40 40 40 

FES 60 60 40 40 60 60 40 100 60 40 60 80 60 

LCK 60 60 80 60 40 80 60 60 100 20 80 80 40 

ZAP-70 0 40 20 20 60 20 40 40 20 100 20 40 40 

FYN 60 60 80 60 40 60 40 60 80 20 100 80 40 

LIMK1 40 80 60 60 60 60 40 80 80 40 80 100 60 

PRKACA 40 80 60 60 80 40 40 60 40 40 40 60 100 

STK16 20 40 40 40 20 40 40 40 60 20 60 60 20 

STK24 20 80 60 40 60 40 20 60 60 60 60 80 60 

PRKCQ 60 60 60 20 60 60 40 80 60 40 60 60 60 

LYN 40 60 60 60 60 60 60 60 80 40 80 80 40 

CHK1 20 40 40 20 80 20 60 40 40 60 40 40 60 

TAO2 25 60 60 40 40 40 20 40 60 20 60 60 40 

RPS6KB1 40 60 60 40 100 40 60 60 60 60 60 60 80 

MAPKAPK2 40 60 60 40 80 40 60 80 60 40 60 60 80 

ALK 40 60 40 20 80 40 40 80 40 60 40 60 60 

CSK 40 60 60 60 60 60 60 60 80 40 80 80 40 

PIM1 50 17 33 50 33 33 33 50 50 17 33 33 33 

SRC 40 60 60 60 60 60 60 60 80 40 80 80 40 

SYK 20 40 40 40 40 40 60 40 40 60 40 40 40 

 

 

 

 

 

 

 

 

 

 

(B) Sequence similarity of the D-site among the simulated kinases.  



Kinase STK16 STK24 PRKCQ LYN CHK1 TAO2 RPS6KB1 MAPKAPK2 ALK CSK PIM1 SRC SYK 

CDK2 20 20 60 40 20 25 40 40 40 40 50 40 20 

ASK1 40 80 60 60 40 60 60 60 60 60 17 60 40 

IRAK4 40 60 60 60 40 60 60 60 40 60 33 60 40 

GSK3β 40 40 20 60 20 40 40 40 20 60 50 60 40 

DAPK1 20 60 60 60 80 40 100 80 80 60 33 60 40 

ITK 40 40 60 60 20 40 40 40 40 60 33 60 40 

PDPK1 40 20 40 60 60 20 60 60 40 60 33 60 60 

FES 40 60 80 60 40 40 60 80 80 60 50 60 40 

LCK 60 60 60 80 40 60 60 60 40 80 50 80 40 

ZAP-70 20 60 40 40 60 20 60 40 60 40 17 40 60 

FYN 60 60 60 80 40 60 60 60 40 80 33 80 40 

LIMK1 60 80 60 80 40 60 60 60 60 80 33 80 40 

PRKACA 20 60 60 40 60 40 80 80 60 40 33 40 40 

STK16 100 40 20 60 20 40 20 20 20 60 17 60 40 

STK24 40 100 60 60 40 60 60 60 60 60 17 60 40 

PRKCQ 20 60 100 40 60 40 80 80 80 40 33 40 40 

LYN 60 60 40 100 40 60 60 40 60 100 30 100 60 

CHK1 20 40 60 40 100 40 80 60 60 40 17 40 40 

TAO2 40 60 40 60 40 100 40 40 40 60 17 60 40 

RPS6KB1 20 60 80 60 80 40 100 80 80 60 33 60 40 

MAPKAPK2 20 60 80 40 60 40 80 100 60 40 33 40 40 

ALK 20 60 80 60 60 40 80 60 100 60 33 60 40 

CSK 60 60 40 100 40 60 60 40 60 100 33 100 60 

PIM1 17 17 33 30 17 17 33 33 33 33 100 33 33 

SRC 60 60 40 100 40 60 60 40 60 100 33 100 60 

SYK 40 40 40 60 40 40 40 40 40 60 33 60 100 

 

 

 

 



 

Figure S1. RMSD curves of the simulated kinases during 2000 ps MD simulation. 

 

 

 

  



Shape similarity codes 

 



 



 



 



 

 


