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Docking problem

Models:

• Lock-and-key

• Hand-in-the-glove

• Induced-fit https://commons.wikimedia.org/wiki/File:Docking_representation_2.png#/media/File:
Docking_representation_2.png

Mukhopadhyay, Mayukh. (2014). A brief survey on bio inspired optimization algorithms for molecular 
docking. International Journal of Advances in Engineering & Technology. 7. 868-878. 10.7323/ijaet/v7_iss3. 



There are many avaialble softwares…

https://www.click2drug.org/directory_Docking.php



Small mollecues docking

There are many available software’s that can be used to small molecular docking, 
both with open-source access and commercial, e.g.:

• AutoDock

• AutoDock Vina

• rDock

• Rosetta Ligand

• Schrödinger Glide

• …



AutoDock

• available on Linux / macOS / Windows

• open source

• under GNU GPL

• first publication: 1990 (AutoDock1)

• current version: AutoDock 4.2.6

• no web server version

• more information:

https://autodock.scripps.edu/

Short description:
A computational docking program based on an 
empirical free energy force field and rapid 
Lamarckian genetic algorithm search method.

There are many tools working with AutoDock e.g. 
results visualisation (Raccoon v1.0), docking of 
specific cases (Multiple ligand docking, AutoDock
covalent docking, …) and target analasys
(AutoLigand, AutoSite).

https://ccsb.scripps.edu/



AutoDock – step by step

Start: protein– PDB file , ligand MOL/MOL2 or SDF file.

1. preparation of coordinate files using AutoDockTools (PDB -> PDBQT, create
run.dpf, create macro.gpf)

2. precalculation of atomic affinities using AutoGrid

> autogrid4 -p macro.gpf [-l out_log_macro.glg]

3. docking of ligands using AutoDock, 

> autodock4 [-i][-u][-t] -p run.dpf [-l out_log.dlg]

4. analysis of results using AutoDockTools

AutoDockTools has window interface, while AutoGrid and AutoDock are in 
command line.



AutoDock Vina

• available on Linux / macOS / Windows

• open source

• under Apache License, Version 2.0

• first publication: 2010 

• current version: AutoDock Vina 1.2.5

• no web server version

• more information:

https://vina.scripps.edu/

https://ccsb.scripps.edu/

Short description:
A turnkey computational docking program 
based on a simple scoring function and rapid 
gradient-optimization conformational search.



AutoDock Vina vs. AutoDock

• Vina is much more automated than AutoDock and simpler
to use.

• Vina support working on CPU.

• Docking steps – the same as in AutoDock, but usually with 
default Vina parameters; can make grid automaticly.

• Exmplary config.txt file

• ./vina --config config.txt --exhaustiveness=24



rDock

• available on Linux

• open source (since 2012)

• under GNU-LGPL version 3.0

• first publication: 1998

• current available also in bioconda package

• no web server version

• more information:

https://rdock.github.io/

https://www.york.ac.uk/



rDock step by step

Input: receptor - mol2 file, ligand – sd file

• System Definition (create param file PRMFILE)

• Cavity generation

> rbcavity -was -d -r < PRMFILE >

• Docking

> rbdock -i <INPUT>.sd -o <OUTPUT> -r <PRMFILE> -p dock.prm -n 50

https://rdock.github.io/docking-in-3-steps/



Rosetta Ligand

• available on Linux/macOS

• commercial

• first publication: 2006

• available web server (for academic uses)

https://rosie.graylab.jhu.edu/ligand_docking/submit

• more information:

https://meilerlab.org/rosetta-ligand/

https://www.rosettacommons.org/demos/latest/tutorials/ligand_docking/ligand_docking_t
utorial

https://meilerlab.org/



Rosetta Ligand

Input: receptor – PDB file, ligand – sd file 

• generate conformers for ligand

• generate parametr file for ligand and its
conformers

• prepare RosettaScript for docking

• prepare options file

• run RosettaScript

Exemplary RosettaScript for docking



Schrödinger Glide

• available on Linux/macOS/Windows

• commercial

• first publication: 2004

• available window (via Maestro) and command line versions

• available web server (with bought licence)

• possible to make University server for Glide

https://newsite.schrodinger.com/platform/products/glide/



Schrödinger Glide

Input: receptor – PDB file, ligand – sd/PDB/Maestro/mol2 file

• Receptor preparation (e.g. Protein Preparation Wizard)

• Ligand preparation (e.g. Maestro, LigPrep)

• Receptor grid genaration and ligand grid genaration

• Boxes positioning

• Constraints selection (for receptor and ligand)

• Setting docking parameters (e.g. precision, output format, 

• Run docking

Insruction step by step: 

https://gohom.win/ManualHom/Schrodinger/Schrodinger_2015-
2_docs/glide/glide_user_manual.pdf



Peptide docking

Problem of docking peptides with given only sequence is much more complicated 
problem than docking small molecules, due to multiple ways of peptide’s folding 
according to its environment and co-moledues.

Exemplary softwares:

• CABS-dock

• HPEPDOCK

• HADDOCK2.2

• …



CABS-dock
• available on Linux / macOS / Windows

• open source

• under MIT License

• first publication: 2015

• available on web server:

• https://biocomp.chem.uw.edu.pl/CABSdock/

https://biocomp.chem.uw.edu.pl/CABSdock/learn
_more



CABS-dock

• available on web server:

• https://biocomp.chem.uw.edu.pl/CABSdock/



HPEPDOCK

• first publication: 2007

• only web server available:

• http://huanglab.phys.hust.edu.cn/hpepdock/

• © Lab of Biophysics and Molecular Modeling, School of Physics Huazhong
University of Science and Technology



HPEPDOCK

• Exemplary results:

http://huanglab.phys.hust.edu.cn/hpepdock/data/example/



HADDOCK

• available on linux and MacOSX

• free for non-commercial users

• under Apache License, Version 2.0

• first publication: 2003

web server available:

• https://www.bonvinlab.org/software/haddock2.2/haddock-start/

• Works also with DNA/RNA – protein docking



HADDOCK

• can handle docking to 6 separate
molecues at the same time

• input PDB/PSF file of peptide is
nessecary, even if whole peptide is set 
as flexible

• to run, you need to prepare files:
• run.param – base informations about

docking

• run.csn – specific informations about
docking

run.csn file is generating by run.param
file.

Exemplary run.param file
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QUESTIONS



THANKYOU FOR
ATTENTION
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