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CHEM 6572 
Assignment 6 
Manipulating PDB files and Analysis of Phi and Psi, thermal factors, etc 
 
For this assignment, quickly read over the Wikipedia page for MHETase (pdb entry = 6QZ2, 
https://en.wikipedia.org/wiki/MHETase. We are not terribly interested in the function of the protein but 
are working with it primarily because it is large and complex. 
 
Go to the PDB entry for this protein. 

What is the resolution of this structure? 
From what species is this protein derived? 
In what organism was this protein expressed? 

 
Set up Pymol as previously by copying and pasting the following into the command line 
#----------------------------------------------------------------------------- 
## Header: General Commands ## 
 
# delete all objects and reset pymol 
reinitialize 
# set the background color to white 
bg_color white 
# make the background transparent for ray trace  
set ray_opaque_background, 0 
# set the ray trace mode 
# normal color 
set ray_trace_mode, 0 
# normal color + black outline 
#set ray_trace_mode,  1 
# black outline only 
#set ray_trace_mode,  2 
# turn off shadows during ray trace 
set ray_shadows, 0 
# set the mouse mode for laptop. 
config_mouse one_button 
# get rid of double bonds and skinny bonds to H 
set stick_h_scale, 1 
set valence, 0 
# high quality surfaces 
set surface_quality, 3 
## End of Header: General Commands ## 
#---------------------------------------- 
 
Open the coordinate file (6QZ2) in pymol using fetch or load. 

This coordinate file has multiple copies of the protein. Remove all of them except one. Also remove the 
water molecules. Use: 
       remove 6qz2 and not chain I 
       remove resname HOH 
       center chain I 

With these commands you have removed all the water molecules, all copies of the protein except chain I, 
and have centered the display on chain I 

Make an image of the protein. Do not forget to ray trace before you save the image. How would 
describe the global fold? Make a topology diagram of the b-sheet. This is complex protein, so omit the 
alpha helices (pretend they are parts of loops). 
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Save the coordinate file of your protein to your disk. 
 Fileàexport molecule 
 
 
 
 
 

 

 
 
With this you have created a coordinate file with a single copy of the protein. Only chain I is 
contained in the coordinate file. 
 

Use Molprobity to generate a Ramachandran plot of your single protein 
(http://molprobity.biochem.duke.edu/). Follow the instructions posted previously on the course page 
(https://ww2.chemistry.gatech.edu/~lw26/course_Information/6572/misc/molprobity_phi_psi_instruc
tions.pdf), with the exception that you should use the browse function to upload the coordinate file 
that you have saved to your disk. 
 

 
 
Run “analyze geometry without all-atom contacts”, using the following parameters. 
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Compare the Ramachandran plot to that shown in Figure 1c of Hovmöller et al., Acta Cryst. 2002 
(shown on the next page).   
Does the 6QZ2 Ramachandran plot look reasonable? 
 
Look carefully at the “Ramachandran distribution Z-score analysis” and find the worst phi/psi pairs 
(highest z scores). 
Create pymol objects for at least two of those residues. For each object include several resides on each 
side of the residue of interest.  
Use: 
 create myobject, resi 80-88 (but with different object name and  resi numbers than I have used 
here) 
Save images of these objects and pull them into your word doc.  
 
Are these residues outside the allowed regions? 
Mark them on the Ramachandran plot of your protein. 
 
Look at the caBLAM analysis and find residues with high B-factors. 
Create pymol objects with at least two of those residues, include several resides on each side. 
Include images of these objects in your document. 
What do you notice about the residues with high B-factors? 
 
Look at the caBLAM analysis and find one of the cis peptides. 
Create a pymol object with this residue and include several resides on each side. 
Include a images of this object in your document. 
 
Save the pymol session file. 
 File à save session (as pse) 
 
Upload the document file, including the narrative and the images. Also upload the session file. 
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