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The antimicrobial peptides (AMPs) are small water-soluble peptides,
evolving from organisms of all types. Because of cytolytic abilities they are
in position to kill a variety of bacteria and other cells. The AMPs mode of
action includes a stage of association with the cell border structures bacte-
rial envelope (wall and membranes) and penetration through them. Many
peptides are prone to conformational changes depending on the environ-
mental conditions and characteristics of protein folding and denaturation,
in general and specifically concerning AMPs, are intriguing in no lesser ex-
tent. Undoubtedly, any perturbation in AMPs 3D structure will be reflected
in their interaction with the membrane. Magainins are good example in this
regard, because it is still not absolutely clear what is the exact secondary
structure of magainins before accessing the membrane surface and how this
structure is responsible for their action. For this reason, we investigated
the secondary structure stability of two magainin monomers in solution by
atomistic level molecular dynamics simulations. We chose the regular form
of magainin 2, MG2 (GIGKFLHSAKKFGKAFVGEIMNS) to compare its
behavior with an analogue MG2m (F5Y, F1I6W-MG2). We found that
the initial alpha-helical structures changed in different ways for the two
monomers after their exposure to the solution. The native form exhibited
rich structural behavior, with a set of helical and random turn motifs, while
the synthetic analogue turned out to be predominantly disordered, which
indicates the importance of side chain groups around 5PHE and 16PHE
for maintenance of the solvated-protein conformation. As these amino acid
residues are responsible for dimmerization of MG2m, the knowledge about
the dynamics of this region is of crucial interest for the prediction of free
magainin structures prior to membrane binding. Here we present the free-
energy landscape of the chosen monomers obtained by a well-tempered
metadynamics study, and discuss their behavior with an emphasis on the
conformations of three particular regions in their structure.



