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Binding: the central event of drug action

Target Ligand
(drug)

Complex
structure?



Computational docking =

driving a ligand into its binding site



Computational chemistry
 

Quantum chemistry (QM) Molecular mechanics (MM)
 

Molecular dynamics (MD)  Docking

Important difference

QM → atomic nuclei + electrons
MM → connected atoms



Computational docking =
Force field + Search algorithm

Force Field = 
V function + Parameter set



Blind docking is challenging!

Blind docking vs.
focused docking

Global search vs.
local search

Allosteric sites vs.
orthosteric sites



Fast blind docking results
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Limitations of fast blind
docking approaches

• Heuristic search algorithms
• Simplified force fields
• Lack of explicit water models

→ No systematic results. MD?



Limitation of molecular
dynamics (MD) approaches

• Heuristic or biased starting 
positions

• Simulation time is not
predictable

→ No systematic results
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Wrap 'n' Shake = Wrapper + Shaker



Wrapper
=

several fast blind docking cycles





Cycle 1



Cycle 2



Cycle 3



Cycle 4



Cycle 5



Cycle 6



Cycle 7



Cycle 8



Cycle 9



Cycle 10



Cycle 11



Cycle 12



Cycle 13



Cycle 14



Cycle 15



Now, we have a 
target, systematically
wrapped in ligand
copies

Target
haematopoetic cell kinase (HCK)

Ligand
1-ter-butyl-3-p-tolyl-1 h-pyrazolo[3,4-d]pyrimidin- 4-
ylamine (PP1)

PDB 1QCF



Adding some water
molecules





Shaker
=

short molecular dynamics cycles
in explicit water





















After some filtering, etc. 
the result:





Parallelization at both Shaker and MD levels



Refinements with
molecular dynamics
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