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PatchDock - Rigid Geometric Docking 

Given 2 input molecules in their native 

conformation, the goal is to find their correct 

association as it appears in nature. 
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3 mandatory 

fields 

If you are not sure, use the bigger molecule as the receptor. 
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Clustering RMSD:  

Used for defining distance between similar results 

which should be clustered together. 

The higher the RMSD - the less results you get.  

For protein-protein docking use 4A.  

For protein-small molecule 1.5A. 
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Complex Type: 

Enzyme-Inhibitor - limits search space to 

cavities of the enzyme. (The enzyme should 

be denoted as the receptor.) 

Antibody-Antigen - Automatically detects 

CDRs and limits search space to those 

regions.  (The antibody should be denoted as 

receptor. ) 

Protein-Ligand - Use parameters optimized 

for small sized molecule docked into protein.  

(The small sized molecule should be denoted 

as the ligand.) 

Default- For other cases. 
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Optional parameters 

Binding Site – list the residues of the receptor potential binding site. Only 

patches that include these residues will be used for matching. 

 
Format: [residue index] [chain ID] 

Example: 88  L 

    89  L 

  90  L 

  91  L 

  92  L 

  96  H 

  101  H 

  102  H 



Optional parameters 

Distance Constraints –between pairs of atoms from the receptor and the 

ligand.  
 

Format: [receptor_atom_index] [ligand_atom_index] [min_dist] [max_dist] 

 
For example: 

 

25 377 0.0 5.0 

340 5603 5.0 10.0 



Output: 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


Input data 
Output: 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20
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Output: 
shape 

complementarity  

score 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


Output: 
The estimated 

interface area  

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


Output: 
Atomic Contact 

Energy 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


Output: 

3D transformation 
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Output: 

The resulted pdb 
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Download 

output 

Output: 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


Send for 

refinement 

Output: 

http://bioinfo3d.cs.tau.ac.il/PatchDock/bin/showResJ.pl?id=antibody.pdb_ovine.pdb_33_19_9_1_7_108&from=1&to=20


FireDock 
Fast Interaction Refinement in Molecular Docking 

 

Receptor 

Bound ligand 

Unbound ligand 

Refined ligand 

1BRS 
BARNASE-BARSTAR 

Arg15 

1BRC 

TRYPSIN-APPI 

Asp39 
Andrusier N, Nussinov R, Wolfson HJ   Proteins 07 

•Allows residue flexibility.  

•Refinement and re-scoring of docking solutions 



E. Mashiach, D. Schneidman-Duhovny, N. Andrusier, 

R. Nussinov, H. J. Wolfson. NAR 08 



Transformations File:  

A file containing the ligand's transformations in the  

following format: 

index X-rotation Y-rotation Z-rotation  

X-translation Y-translation Z-translation 

 

For example: 

1 2.11363 0.153389 2.82412 10.8802 -4.53751 -7.76723 

2 1.3353 -0.0999924 -2.60445 44.0002 4.52072 8.73591 

3 1.99255 0.159889 2.81949 12.0745 -2.47299 -9.35544 

4 1.3353 -0.0999924 -2.49973 43.5566 7.54644 8.73591 

5 1.32362 0.0314778 -2.64412 42.0512 3.61016 5.47968 

 

E. Mashiach, D. Schneidman-Duhovny, N. Andrusier, 

R. Nussinov, H. J. Wolfson. NAR 08 



E. Mashiach, D. Schneidman-Duhovny, N. Andrusier, 

R. Nussinov, H. J. Wolfson. NAR 08 





Fixed/Flexible Residues Files:  

Files that specify fixed/flexible residues of the  

receptor and the ligand, in the following format: 

 

<residue-index> <chain> 

 

For example: 

88 A 

89 A 

90 A 

91 A 





Flexible Induced-fit Backbone Refinement in Molecular Docking 

• Refinement and re-scoring of docking solutions 

• Allows residues and backbone flexibility. 

Unbound structure 

Bound structure 

Refined structure 

1GGI 

HIV-1 NEUTRALIZING 

ANTIBODY - V3 LOOP 

PEPTIDE ANTIGEN 







Same as FireDock 



Number of normal 

modes: 

• Small number 

restricts to relatively 

global movements   

• High number allows 

also local movements. 



Backbone felxibility 

level: 

•To prevent the backbone 

from over distorting, a 

penalty term is introduced 

into the backbone 

minimization step.  

•The higher the level, the 

lower the weight of this 

penalty term. 



Same as FireDock 





Good Luck 

Enjoy the docking! 
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Flexible Induced-fit Backbone Refinement in Molecular Docking 

• Refinement and re-scoring of docking solutions 

• Allows residues and backbone flexibility. 

Unbound receptor 

Bound receptor 

Bound ligand 

Refined receptor 

Predicted ligand 

1IBR 

 Ran-Importin beta 


