Caspases: characterization of intermolecular interactions in active site
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Caspases are enzymes belonging to the family of cysteine proteases, that play crucial role
in apoptosis, necrosis and inflammation. Apoptosis is a programmed cell death, failure of which can
trigger a tumor development. Initiator caspases receive a signal, get activated and cleave effector
caspases, which cleave other proteins leading to cell death. This chain reaction is known
as “caspase cascade”.
For the purpose of this project various caspases interacting with inhibitors were examined.
The Protein Data Bank [1,2] was utilized to find the highest quality structures of caspases bounded
up with ligands. After structure validation, all missing hydrogen atoms were added. Electron density
distribution of protein complexes was reconstructed using the Transferred Aspherical Atom Model
approach based on the University at Buffalo Databank [3,4]. This database contains multipolar
parameters describing electron density of pseudoatoms obtained via theoretical calculations. On the
basis of electron density distribution, energy of electrostatic interactions was calculated.
Characterization of intermolecular interactions was possible thanks to calculations in the Mopro [5]
or XD [6] program.
Investigations of energetic properties of caspases may contribute to our knowledge about
protein properties in general and, more importantly, gives an opportunity to find novel ligands
binding more effectively to their actives sites, what is essential for drug design.

Figure 1. An example of caspase with a ligand (PDB ID: 4PS1) [7]
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