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Peptides with electrostatically self-complementary amphipathic sequences can self-
assemble into B-sheetrich fibrils and hydrogels. Their potential applications in biomedicine,
drug delivery, and tissue engineering have sparked significant research into such peptides
[1]. Current computational screens for amphipathic peptides rely on coarse-grained
molecular dynamics (CGMD) simulations using the Martini force field to ascertain the self-
assembly potential of novel peptide sequences [2]. Although this approach is successful for
shorter peptides, it fails to aggregate longer amphipathic octapeptides reliably.
Interestingly, our CGMD of such systems revealed that the aggregation and stability of the
peptide structures were dependent on the version of the Martini force field used and the
barostat for maintaining pressure coupling in the system. We have systematically
investigated this relationship using FKFEFKFE as our model system, as it is the only
amphipathic octapeptide with a solved high-resolution 3D structure obtained by Cryo-EM
[3]. First, we performed all-atom MD for a portion of the self-assembled helix in the PDB
structure 7LQF with three different peptide termini: neutral capped termini, neutral
uncapped termini, and zwitterionic uncapped termini to ascertain the stability of the
systems. The MD simulations showed that peptides with neutral termini maintained their
self-assembled structure at the end of 1 ps, demonstrating the importance of capping and
pH on peptide self-assembly. Next, we performed 1 uys CGMD simulations of the systems
with neutral uncapped termini using Martini versions 2.1, 2.2, 2.2 polarizable, 2.3
polarizable, and 3. We also simulated each system using Berendsen and Parinello-Rahman
barostats. Our results show that the combination of Martini 2.1 with the Berendsen barostat
is the most successful at preserving the self-assembled structure.
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