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SHORT CV OF THE SUPERVISOR

Manuel is the head of the Multiscale Modeling lab within the MOSTMICRO unit of ITQB NOVA.

Work at the Multiscale Modeling lab is centered on elucidating the molecular-level details of lipid—lipid, lipid—
protein, and protein—protein interactions, using coarse-grained, atomistic, and hybrid molecular dynamic
simulations. Recent collaborations also focus on modeling the Gram-positive peptidoglycan and other bacterial-
specific structures. The spirit of the lab is to connect biophysics to microbiology, bridging these two sometimes
far-apart fields. Additionally, the lab actively develops simulation and analysis software, with emphasis on large-
scale parallelization of analysis.

Manuel carried out postdoctoral work at the Marrink lab, at the University of Groningen, where he was involved
in the development and application of the widely-used Martini coarse-grain model. This followed a Ph.D. at the
University of Lisbon studying the molecular-level interactions of antimicrobial peptides with cellular membranes,
using spectroscopic techniques coupled to mathematical modeling.
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PROJECT TITLE AND SHORT DESCRIPTION

Small-Scale, Large-Complexity Simulations of Antimicrobial Peptide Action

The antimicrobial peptide (AMP) class often acts by porating or otherwise disrupting bacterial membranes[1].
Although many advances have been made in their characterization, precise mechanisms and determinant factors
remain elusive. Molecular dynamics simulations can provide important insight into the molecular-level processes
by which AMPs perform their action. Notably, coarse-grain methods can reach the micro to millisecond
timescales needed for the observation of these events.

In this project the Martini Coarse-Grain model will be used to simulate different AMPs in a membrane setting
and infer mechanisms and promoting/inhibiting conditions. It will innovate relative to other approaches by
i) employing realistically complex membrane compositions — made possible by recent advances in the modeling
of different kinds of lipids[2,3,4] — and ii) developing and adapting simulation methods to force pore formation
and measure energies therefrom[5].

This project can be further expanded by taking advantage of the lab’s collaborative network in experimental
biophysics to validate results, namely with UV/Vis/NMR spectroscopies, and with confocal/single-molecule
fluorescence microscopy.

SCIENTIFIC AREA WHERE THE PROJECT FITS BEST

Chemistry (CHE)



