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Antimicrobial peptides (AMPs) are of growing interest as potential candidates that may offer more resilience
against antimicrobial resistance than traditional antibiotic agents. In this article, we perform the first in silico
study of the syntheticβ sheet-formingAMPGL13K.Through atomistic simulations of single andmulti-peptide
systems under different conditions, we are able to shine a light on the short timescales of early aggregation.
We find that isolated peptide conformations are primarily dictated by sequence rather than charge, whereas
changing charge has a significant impact on the conformational free energy landscape of multi-peptide sys-
tems. We demonstrate that the loss of charge-charge repulsion is a sufficient minimal model for experimen-
tally observed aggregation. Overall, our work explores the molecular biophysical underpinnings of the first
stages of aggregation of a unique AMP, laying necessary groundwork for its further development as an an-
tibiotic candidate.
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