
Protein Structure Analysis 

The positioning of the DFG motif in the activation loop of a protein kinase has an effect on the size and properties of 
the ATP binding pocket. Most kinase inhibitors target the kinase with the DFG inwards to the ATP binding site. Type-II 
inhibitors target the site where the DFG motif is in the out position which opens up the pocket and provides 
additional hydrophobic binding sites. Targeting DFG-out conformations can improve inhibitor specificity and slower-
off rates. 



Read in two kinase structures 1iep and 1opk. 

1. Enter PDB code. 

2. For clarity color each 
object a different color 
using the display tab. 



Convert each object from PDB to ICM object. 

1. Right click and choose convert to ICM object. 

2. Choose the 
options shown here. 



Superimpose the kinase structures. 

1. Double click to 
select. 

2. Hold Ctrl key 
and click. 

4. Click on the 
superimpose 

button. 

3. Select the 
display tab. 

5. Click OK 



Locate and display the DFG motif in 1iep. 

1. Ctrl + F 

2. Enter string 
here 

3. Display as 
xstick 



Locate and display the DFG motif in 1opk. 

1. Ctrl + F 

2. Enter string 
here 

3. Display as 
xstick 



Observe that 1iep has DFG out and 1opk has DFG in. 



Display the receptor contacts with Gleevec.  

1. Double click 
and select 

Gleevec 

2. Tools/Analysis/Contact Areas. 

3. Click OK. 



Display and tag the contacts with Gleevec.  

1. Click and hold 
and choose select. 
Color by Object C. 

2. Right click and choose 
Annotate/Add a Tag.  

3. Enter a name 
for the tag. 



Display hydrogen bonds.  

1. Click to display 
hydrogen bonds. 

H-Bond 

Tag 



Calculate the binding pocket surface using ICMPocketFinder. 

1. Tools/3D Predict 
ICMPocketFinder. 

2. Right click and 
rename. 


