Hello All

To address the structural arrangement of SDS around the protein we set up a small MD simulation trying to overcome our computational and sampling limitations. 
We started from the dimer structure in this test. The crystal structure 1CLP, the same used in the first simulation of dimer dissociation in water. In the simulation box were included 70 SDS molecules added randomly, 47405 water molecules and 150 mM of NaCl. 
We moved from AMBER99SB (simulation of dimer dissociation) to CHARMM36 force field to include SDS molecules parameters.
Figure 1 shows a general view of the starting and final coordinates of the simulation box, omitting water molecules for clarity. This view is interesting to show the SDS aggregation around the protein.

[image: ]Figure 1: General view of MD Simulation box of the starting and final coordinates. (Left) The Myotoxin II dimer was added in the center of the box and SDS molecules were added randomly, water was omitted for clarity. (Right) The final coordinates after 100 ns of simulation. The SDS aggregates around the dimer interacting mainly in the C-terminal region of the monomers and in the interface of the dimers.




Through the simulation, the original interactions of the dimer have changed, changing the position of Myotoxin Chain B (blue) over chain A (red), while SDS molecules are building micell aggregates. Figure2.A shows the starting coordinates of the myotoxin-II crystal structure, Figure 2.B shows the final coordinate of the md simulation (100 ns), Figure 2.C shows the SDS aggregate and Figure 2.D shows the surface of the SDS aggregates interacting with MyoII.
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Figure 2: Myotoxin II/SDS Interaction. (A) Crystal structure of Myotoxin II dimer, initial coordinate, time 0 ns. (B) Using MyotoxinII chain A (red) as reference we can see a change in the interaction angle of the monomers. (C) same orientation in (B) adding the SDS molecules (lines) and (D) showing the SDS aggregates surface.

The surface electrostatic Map of Myotoxin-II shows that the opening of the inactive catalytic site is aligned in the dimer (Figure 3.A and B). The main feature of this region is a hydrophobic predominance (white colored in the maps, in the red box). This region concentrated the interaction of SDS molecules, covering the protein surface.
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Figure 3: Surface Electrostatic Map of Myotoxin-II and the SDS Interaction. Electrostatic map analysis of snapshot at 100 ns. A, B and C are dimer top view with the opening of the inactive catalytic site (due D49K mutation) of the monomers showing a hydrophobic path in the protein surface (map with color) where the largest SDS aggregate interacts. D, E and F are 180o rotation showing a small aggregate interacting with the chain B (blue colored in D).

Here we included only the initial and visual inspection of the simulation. 
We are working on parameters as:
A - SDS concentration
B - Myotoxin-II starting coordinates
C - Order parameter for N-H and methyl 
D – SDS micelle characterization
 
Would be great hear your questions, comments and suggestions
Best regards 
Francisco
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