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Obtaining a pdb file from the Protein Data Base



https://www.rcsb.org/

https://www.rcsb.org/










What does a pdb file look like, and 
what can you do with it?



The structure of  a pdb file
The “header” simply gives information about the 
general class of  enzyme, the date of  the file and 
the file name.
The final columns are the file name and line 
number which runs throughout the file.
The “Compound” line gives the name of  the 
enzyme and the Enzyme Commision number.
“Source” indicates the organism that the protein 
was obtained from, in this case E Coli.
”Author” is the person or people who published 
the structure
“RevDat”, for Revision Date is to indicate when 
revisions to the file were received.
“JRNL” is the citation to the relevant publication
“Remark” lines are for commentary about the 
structure and usually indicate the resolution, the 
program used for the refinement of  the structure, 
the R factor value, which indicates how good the 
data is and is defined by:
R = S|Fo-Fc|/SFo
Where Fo is the actual data point and Fc is the 
modeled parameter.
and RMSD [root mean square deviations] for the 
bond distances and bond angles in the structure.



Next in the pdb file comes the ‘SEQRES” section which lists the amino acid sequence 
of  the protein with appropriate “FTNOTE” lines-in this case indicating that residue 
120 is a cis-proline.
Next comes a listing of  lines for “HET” which indicates whether any other molecules 
are in the structure-this is often the substrate, analog or inhibitor etc. Followed by the 
Formula of  the HET molecules and a line for water molecules in the structure.
This is followed in turn by listings of  structure, first “HELIX”, then “SHEET” and 
finally “TURN” lines



“x”           “y”         “z”     

B factor or Temperature factorOccupancy



Note in this case the 
occupancy for the ligand 
Citrate is 1.0 while that 
for the NAD is 0.69

The B factors of  so called “Crystallographic” waters in a 
structure are governed by the number of  polar contacts 
made to the protein-ligand complex



One of  the nice things about pdb files is that you can easily copy sections of  the file and 
use just  those sections in a viewer of  some type. For example if  you have two subunits 
and several ligands it is often convenient [see why later] to make separate files of  each 
subunit and each bound ligand. You can do this for the various molecular components in 
the pdb file and save each set of  coordinates in plain text format. While plain text format 
is read as pdb format by most molecular visualization programs, it is easy to simply 
change the extension from .txt  to .pdb.



Getting & Using PyMol
https://pymol.org/2/
https://pymol.org/edu/?q=educational
/

https://pymol.org/2/
https://pymol.org/edu/?q=educational/


As necessary there are a number of useful Pymol video tutorials you can view that 
will help your progress through the worksheet.  

PyMOL Tutorial Interface Part 1 https://vimeo.com/44836592 22:27 
min  

PyMOL Tutorial Animation Part 2 https://vimeo.com/44801178 12:07 
min  

Basics of  Pymol Part 1 http://www.youtube.com/watch?v=ai7p9Neguks 13:14 
min  

(downloading, color coding, saving)  
Basics of  Pymol Part 2 http://www.youtube.com/watch?v=uxa-9UYnIAw 13:55 

min  
(measuring tool, polar contacts, mutagenesis)  

NOTE: In the following, some of  the things that you can do to create and capture 
protein structure images are illustrated. To export images from PyMOL, use File →

Save Image As → PNG. These .png picture files can be directly inserted into a 
document. All images should annotated with a figure title and figure legend describing 

the image composition.  

https://vimeo.com/44836592
https://vimeo.com/44801178
http://www.youtube.com/watch?v=ai7p9Neguks
http://www.youtube.com/watch?v=uxa-9UYnIAw


Using PyMol, you can:
1) Create a complete cartoon image of  the protein and ligand as shown in the basic commands and rendering tutorial videos (4 & 5
below). Insert the image into a word document and annotate to explain your picture. This should then be uploaded to the appropriate part of  
your eLN.
2) Zoom in on and display the ligand binding site ( using the following hint – With the ligand showing, shift and drag a box to select 
the protein region all around the ligand. For the selected region, then under A (action), choose preset → ligand sites, and then choose how to 
display). Display to highlight all the binding/interacting/interesting  amino acid residues on the screen. The image can then be captured, 
inserted into a document, and annotated appropriately
3) Measure the distance from 4 or 5 of  the binding residues in your protein to the bound ligand/small molecule using the 
Measurement Wizard.  Capture, insert, and annotate the image as before.
4) Use the Mutagenesis Wizard, mutate your assigned amino acid to: a) a conserved amino acid, b) an amino acid with the opposite 
chemical characteristics, and c) the designated mutation. Describe the changes in structure when you perform each mutation. Capture the 
more dramatic instance, then insert and annotate the image as before.
5) You can use a homologous protein, for example pig mitochondrial MDH or E coli MDH, to create an overlay of  both structures. 
For your project you should overlay subunit C with subunit D, corresponding to the closed (citrate bound) and open forms of  the loop
respectively. Capture, insert, and annotate the image as before.
6) Create a publication quality image. . Use a white background and have some fun with this image. Capture, insert, and annotate the 
image as before.
7) Create a movie in PyMOL with your protein – see video tutorial  below

The PyMol Worksheet:  



• Advanced PyMol Features and Tutorials
• – Tutorial 1: Scene-based movies
• – Tutorial 2: Advanced Movies with Morphing
• – Tutorial 3: Aligning Structures and Calculating Poisson Boltzmann 

Electrostatics
• `````````Tutorial 4: Advanced Analyses (Ligand Binding Site Analysis, 

Distance Measurements, Mutagenesis, and Dihedral Angle Changes)

https://www.youtube.com/watch?v=VnLPP97fQQw&feature=youtu.be
https://www.youtube.com/watch?v=vcqgiTOZev8&feature=youtu.be
https://www.youtube.com/watch?v=mof4VyjROXk
https://www.youtube.com/watch?v=H0ZLT52XEM0


Chimera is a molecular visualization program somewhat similar to
PyMol developed by UCSF
Certain applications in SwissDock work better with Chimera that
PyMol
https://www.cgl.ucsf.edu/chimera/

https://www.cgl.ucsf.edu/chimera/


Chimera Tutorials & Videos:

https://www.cgl.ucsf.edu/chimera/tutorials.html
https://www.cgl.ucsf.edu/chimera/videodoc/videodoc.html

https://www.cgl.ucsf.edu/chimera/tutorials.html
https://www.cgl.ucsf.edu/chimera/videodoc/videodoc.html
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