
Protein Data Bank of molecular structures 
 
Web: https://www.rcsb.org/ 
 
Select protein by code 
 
 

 
 
Download 
 

 
 
 
 



Data information: 
 

 
 
Remarks 
 

 
 
 
 
 
 
 
 
 
 



Secondary Structure 
 

 
 
Coordinates 
 

 
 
Format mmCIF 
 
Correspondences PDB -> mmCIF 
https://mmcif.wwpdb.org/docs/pdb_to_pdbx_correspondences.html 
 



Databases of FOLDS: SCOP and CATH 
 
Web: https://scop.mrc-lmb.cam.ac.uk/ 
 

 
 

 
 
 
 
 



Example: 2QL2 
 

 
 

 
 



 
 
Web: https://www.cathdb.info/ 
 

 
 
 
 
 



Example: 2QL2 
 

 
 

 
 



DSSP 
 
Execute:  
 
dssp target.pdb target.dssp 
 

1) Download a PDB structure, for example 2ql2.pdb 
2) Execute dssp as  

dssp 2ql2.pdb 2ql2.dssp 
3) Open 2ql2.dssp (with gedit) 

 
Results of H-Bonds to determine strands and helices: 
 

 
 
Structural features determine secondary structure and accessible 
surface area: 
 

 
 
a-helix is H,  
b-strand is E,  
other definitions are for different types of turns. 
 



Using Chimera 
 
Web: http://www.cgl.ucsf.edu/chimera/ 
 
 
Description: In this seminar we will learn how to use Chimera for interactive 
visualization and analysis of molecular structures through a set of tutorials (based on the 
official tutorials). 
 
Required:  
Download files 1zik.pdb, 1d86.pdb and 3w7f.pdb from PDB: http://www.rcsb.org 
 
Tutorial 1: Molecular representations Menu Version 
Easy access to features without knowledge of commands and their syntax. 
 
1. Start Chimera from the system  
 
2. Open the 1zik.pdb 
-> File…Open from the menu and file browse to locate the file 
 
3. Apply a preset (predefined combinations of display settings): 
-> Presets…Interactive 2 (all atoms). Color codes: red -> oxygens, blue -> nitrogens, tan 
(default for model) -> carbons 
 
4. Move the structure using the mouse: 
- Left mouse button: controls rotation 
- Middle mouse button: controls XY translation 
- Right mouse button: performs scaling (zooming) 
Hovering the mouse cursor over an atom or bond (without clicking any buttons) will show identifying 
information in a pop-up “balloon.” The balloon will disappear when the cursor is moved away. 
 
5. Use selections and actions menus: 
The  selection menu specifies atoms, bonds, residues, etc. for subsequent operations with the actions menu. 
When nothing is selected, the actions menu applies to everything. 
-> Select the water (red dots): Select... Structure... solvent or Select... Residue... HOH 
-> Hide the selected atoms: Actions... Atoms/Bonds... hide 
Even though the water atoms are hidden, they are still selected. 
-> Clear the selection: Select... Clear Selection 
Include only alpha carbons (CA atoms) 
-> Thicken the lines: Actions... Atoms/Bonds... wire width... 3 
-> Display only the chain trace: Actions... Atoms/Bonds... backbone only... chain trace 
Picking from the screen is done by clicking on the atom or bond of interest with the left mouse button while 
pressing the  Ctrl key. To add to an existing selection, also press  Shift. 
-> Pick two atoms, one from each peptide chain:  Ctrl-click the first, Shift-Ctrl-click the second 
Label the atoms 
-> Residue type, number and chain ID: Actions... Label...residue... name + specifier 
Clear the selection 
->  Ctrl-clicking in empty space, as if picking “nothing.” 
Turn off the labels: 
->  Actions... Label... residue... off 



Color the two chains: 
->  Select... Chain... A 
->  Actions... Color... cyan 
->  Select... Chain... B 
->  Actions... Color... yellow 
Select both chains and display its full backbone: 
-> Pick any atom or bond of chain A ( Shift-Ctrl-click) and press the up arrow key twice 
->  Actions... Atoms/Bonds... backbone only... full 
Display all atoms and color them by element: 
->  Actions... Atoms/Bonds... show 
->  Actions... Color... by element 
Close the protein 
Each file of coordinates opened in Chimera becomes a model with 
an associated model ID number (starting from 0). Models are listed 
in the Model Panel 
-> Click  Tools... General Controls... Model Panel. 
A checkbox in the Active column of the Model Panel shows that the model is activated for 
motion; unchecking the box makes it impossible to move the model. 
-> Click on 1zik.pdb and click close in the list of functions 
 
6. Open the 1d86.pdb: 
-> File…Open from the menu and file browse to locate the file 
 
7. Apply the preset 2 (show the DNA as wire and netropsin as spheres) 
-> Presets…Interactive 2 (all atoms). 
 
8. Color carbons white and then undisplay the water: 
-> Select... Chemistry... element... C 
-> Actions... Color... white 
-> Select... Structure... solvent 
-> Actions... Atoms/Bonds... hide 
 
9. Color the different nucleotides with different colours 
-> Select... Residue... DA 
-> Actions... Color... blue 
-> Select... Residue... DC 
-> Actions... Color... cyan 
-> Select... Residue... DG 
-> Actions... Color... yellow 
-> Select... Residue... DT 
-> Actions... Color... magenta 
 
10. Display the structure in different styles: 
-> Actions... Atoms/Bonds... sphere 
-> Select... Chain... A 
-> Actions... Atoms/Bonds... ball & stick 
-> Select... Clear Selection 
-> Actions... Atoms/Bonds... stick 
 
11. Show ribbons (automatically hides backbone atoms): 
-> Actions... Ribbon... show 
-> Actions... Ribbon... edged 
-> Actions... Ribbon... rounded 



Nucleotide residues can be shown as “lollipops,” boxes, and a ladder (nucleotide objects). 
-> Actions... Atoms/Bonds... nucleotide objects... settings... 
-> Show side (sugar/base) as to ladder 
-> Click Ladder Options, set Rung radius to 0.3 Å 
-> Click Apply 
-> Show side (sugar/base) as to tube/slab 
-> Show base orientation to false 
-> Click Slab Style tab, set slab style to skinny 
-> Click Slab Options tab, set Slab object to ellipsoid 
-> Click Apply 
Apply Nucleotide setting to a residue selection: 
-> Use the sequence tool: Favorites… Sequence 
-> Show the sequence of chain A 
-> Click over a few nucleotides and quit sequence window 
-> Show base orientation to true 
-> Click Slab Options tab, set Slab object to box 
-> Click Apply 
 
12. Show surface: 
-> Actions... Atoms/Bonds... nucleotide objects... off 
-> Actions... Ribbon... hide 
-> Actions... Atoms/Bonds... ball & stick 
There are categories within structures such as main and ligand (default main) 
-> Actions... Surface... show 
-> Actions... Surface... hide 
-> Select... Structure... ligand 
-> Actions... Surface... show 
-> Actions... Surface... mesh 
Surface colour can be specified separately from the colours of the underlying atoms 
->  Actions... Color... all options... to open the colour dialog 
-> Change the  Coloring applies to  surfaces 
-> Click  red 
-> Click  close (which will automatically reset the coloring target back to  all of the above) 
Remove surface representation: 
->  Select... Clear Selection 
->  Actions... Surface... solid 
->  Actions... Surface... hide 
Show the surface of a selected region (adenine and thymine nucleotides in chain B) 
-> Change the selection mode:  Select... Selection Mode... 
append 
->  Select... Residue... DA 
->  Select... Residue... DT 
-> Change the selection mode:  Select... Selection Mode... 
intersect 
->  Select... Chain... B 
->  Actions... Surface... show 
->  Actions... Surface... transparency... 50% 
To prepare for any subsequent operations, restore the selection mode and clear the selection: 
->  Select... Selection Mode... replace 
->  Select... Clear Selection (or Ctrl-click in empty space) 
Close the 1d86.pdb (as done with 1zik.pdb) 
 



Tutorial 2: Molecular representations Command Version 
Commands are more concise and powerful than menus (we can code macros). 
 
1. Use the Favorites menu to show the Command Line. 
 
2. Open the 1zik.pdb: 
> open 
Browse to locate the file 
 
3. Apply the interactive preset #2 
-> preset apply int 2. Color codes: red -> oxygens, 
blue -> nitrogens, tan (default for model) -> carbons 
 
4. Use actions and selections: 
>  color hot pink :lys 
Chimera commands may include arguments and/or atom specifications (the color name hot pink is an 
argument and :lys is an atom specification for all residues named lys). A blank specification is interpreted 
as all applicable items. 
>  color hot pink 
Many commands have “~” versions that perform the opposite function. The following will change a 
structure back to its default color 
> ~ color 
The command help can be used to show the manual page for any command. 
>  help color 
Include only alpha carbons (CA atoms) 
> Thicken the lines:  linewidth 3 
> Display only the chain trace:  show @ca 
The word selected, sel, or picked can be used in commands to specify the current selection. 
-> Pick two atoms, one from each peptide chain:  Ctrl-click the first, Shift-Ctrl-click the second 
Label the atoms 
>  label sel 
>  ~label sel 
>  rlabel sel 
Clear the selection and turn off labels 
->  Ctrl-clicking in empty space, as if picking “nothing.” 
>  ~rlabel 
Turn off the labels: 
>  ~rlabel 
Color the two chains: 
>  color cyan :.a 
>  color yellow :.b 
Residues and atoms can also be specified, along with or independent of chain 
>  color orange :5-9.a,12.a,8.b 
>  color magenta :14-18 
>  disp :leu.b 
>  color green :leu.b@cb 
Display the water 
>  disp solvent or  disp :hoh 
Display the full backbone of chain A: 
>  disp :.a@n,ca,c,o 
Display all atoms and color them by element: 
>  show :.a 
>  disp 
>  color byelement 



Close the protein 
>  close 0 
 
5. Open the 1d86.pdb: 
> open 
Browse to locate the file 
 
6. Apply the interactive preset #2 
-> preset apply int 2 
 
7. Color carbons white and then undisplay the water: 
> color white C 
> ~disp solvent 
 
8. Color the different nucleotides with different colours 
> color blue :da 
> color cyan :dc 
> color yellow :dg 
> color magenta :dt 
 
9. Display the structure in different styles: 
> represent sphere 
> repr bs :.a 
> rep stick 
 
10. Show ribbons (automatically hides backbone atoms): 
> ribbon 
> ribrep edged 
> ribr rounded 
Nucleotide residues can be shown as “lollipops,” boxes, and a ladder (nucleotide objects). 
> nuc side ladder radius 0.3 
> nuc side tube/slab shape ellipsoid orient false style skinny 
Apply Nucleotide setting to a residue selection: 
> nuc side tube/slab shape box orient true style skinny :8-10.a 
 
11. Show surface: 
> ~nuc 
> ~ribbon 
> rep bs 
There are categories within structures such as main and ligand (default main) 
> surface 
> ~surf 
> surf ligand or surf :nt 
> surfrep mesh 
Surface colour can be specified separately from the colours of the underlying atoms 
> color red,s ligand 
> surfrep solid 
Remove surface representation: 
>  ~surf 
Show the surface of a selected region (adenine and thymine 
nucleotides in chain B) 
>  surf :da.b,dt.b 
>  transp 50,s 



Close the 1d86.pdb 
> close 0 
 
Tutorial 3: Structure analysis 
 
1 Open the 3w7f.pdb 
>  open 3w7f 
 
2. Apply preset 1 and delete chain b: 
-> Presets…Interactive 1 (ribbons) 
>  delete :.b 
 
3. Display labels: 
>  rlabel ligand 
>  del solvent 
>  rlab @/display 
>  setattr m residueLabelPos 2 (near CA instead of residue centroids) 
 
4. Find distances between atoms 
->  Ctrl-click to pick the sidechain oxygen of Ser 21 
->  Shift-Ctrl-doubleclick on the nearest phosphate oxygen 
->  Click Show Distance in the resulting context menu 
-> Measure the distance between the sidechain oxygen of Tyr 248 and the same phosphate oxygen. 
 
5. Find H-bonds 
-> Select the FPS residues:  Select... Residue... FPS 
-> Start FindHBond:  Tools… Structure Analysis…  FindHBond 
In that dialog, turn on the options: 
->  Only find H-bonds with at least one end selected 
->  Write information to reply log 
->  Set Line width to 3 
->  Click ok 
Remove HBonds 
>~hbond 
 
6. Find Clashes and Contacs 
-  Clashes - unfavourable interactions where atoms are too close together; close contacts 
-  Contacts - all kinds of direct interactions: polar and nonpolar, favourable and unfavourable 
(including clashes) 
-> Start FindHBond:  Tools… Structure Analysis…  Clashes/Contacts 
-> With the FPS residues still selected, click  Designate. Now, 48 atoms should be designated 
for checking against  all other atoms. 
-> Set the  Clash/Contact Parameters to the default  contact criteria 
-> Set the  Treatment of Clash/Contact Atoms to:  Select,  If endpoint atom hidden, show 
endpoint residue,  Write information to reply log and turn off any other treatment options 
-> Click  Apply. 
Close 3w7f.pdb 
> close 0 
 
7. Open 3eeb.pdb 
>  open 3eeb 
 



8. Surface properties 
Hydrophobicity: 
>  delete :.a 
>  del solvent 
>  surface 
>  ~disp ions 
>  setattr m stickScale 2 
>  color yellow ligand & C 
>  rangecolor kdHydrophobicity min dodger blue 0 white max orange red 
>  rangecolor kdHydrophobicity min medium purple 0 white max tan 
>  preset apply pub 1 
Coulombic Electrostatic Potential: 
>  preset apply pub 1 
-> Start  Tools... Surface/Binding Analysis…  Coulombic Surface Coloring 
-> Click ok 
>  set silhouetteWidth 3 
>  light mode ambient 
>  light mode two-point 



PRACTICE WITH EXAMPLES 

 

1) Download	file	of	fold	examples	
2) Identify	the	secondary	structures	with	Chimera	
3) Change	color	of	residues	by	hydrophobicity	
4) Identify	the	hydrophobic	core	
5) Identify	the	number	of	domains	and	the	names	of	the	folds	of	the	protein	

named	“problem”	
6) Identify	the	folds	of	the	PDB	structure	8osj	and	compare	it	with	2ql2	


