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Protocol S2: Molecular dynamics simulation of haloalkane dehalogenase DhaA 

 

Preparation of protein system  

The crystal structure of DhaA (PDB-ID 1CQW) [1] was obtained from the RCSB PDB database [2]. The 

substitutions V172A, I209L and G292A were modeled into the crystal structure of DhaA to ensure 

correspondence with the wild type enzyme used in a detailed study of DhaA transport pathways [3]. The 

substitutions were modeled in PyMOL 1.4 [4] and hydrogen atoms were added by WHAT IF 6.0 [5]. Prepared 

systems were neutralized by the addition of 18 Na
+
 ions and the box of TIP3P water molecules [6] was added to 

a distance of 10 Å from any solute atom using the Tleap module of AMBER 8 [7]. 

 

Molecular dynamics 

All calculations were carried out in the Sander module of AMBER 8 using the ff99SB force field [8]. 

Investigated systems were energetically minimized by 300 steps of the steepest descent (SD) method, with the 

heavy atoms of the protein fixed. The minimization was followed by 20 ps of molecular dynamics of counter 

ions and all water molecules. The whole system was minimized in four rounds of 300 SD steps with decreasing 

restraint on the protein backbone (500, 125, 25 and 0 kcal.mol
-1

.Å
-2

). A molecular dynamics simulation with 2 

fs time step was applied to the whole system using constant pressure periodic boundary conditions. During the 

initial 200 ps of simulation, the system was slowly heated from 0 to 300 K and the constant temperature was 

maintained by the weak coupling algorithm [9] during all 10 ns of the total simulation time. The particle mesh 

Ewald method was employed for treatment of the electrostatic interactions [10] and SHAKE algorithm was 

employed to fix all bonds containing hydrogen atoms [11]. A 10 Å cut-off was applied to non-bonded 

interactions. The coordinates were saved in 0.5 ps intervals. Obtained trajectories were analyzed using Ptraj 

module of AMBER and the visualization was performed with PyMOL 1.4 and VMD 1.8.6 [12] programs. 
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