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Simulation of erythrocyte membrane disruption by the anticancer peptide tritrpticin
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Global cancer statistics precisely reveal the sustainable growth of the specific disease from 14.1 million people
in 2014 to more than 18 likely millions in 2018. According to predictions, cancer is going obtaining the number
one cause of death in the future years. Efforts are underway to discover an effective treatment with the aim of
overcoming the phenomenon of drug resistance. A membrane disrupting peptides has been introduced as a new
generation of receptor-independent drugs in the treatment of cancer. Although they are less likely to cause drug
resistance, they are cytotoxic to normal cells and need to modify their structural properties. An essential
prerequisite in this process is to understand the structure-function mechanism by simulating the molecular
dynamics of a peptide with a hemolytic membrane. Therefore, in this study, the role of the anti-cancer peptide
tritrpticin in disrupting the erythrocyte membrane was performed using Molecular dynamics simulations. In
this regard, both erythrocyte membrane with realistic lipid content and tritrpticin (1D6X), were simulated for
100ns with charmma36 force field in a isothermal-isobaric ensemble (NPT) and target temperature of 310.15K®.
For analyzing peptide-membrane interaction, peptide-bilayer construct prepared and simulated for 100ns as
previous condition. Analyzing charge density and roughness of bilayer surface and changes in peptide RMSD
and RMSF contents, indicates the tendency of tritrpticin to disrupt erythrocyte membrane. These results are
consistent with experimental studies of Arias et al. In the following, it is suggested to perform steered molecular
dynamics simulations to evaluate the free energy between two components.
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