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The focus of the presentation is the molecular
machinery involved in cell-cell communication
and intracellular signal transduction, specifically
GPCRs and Na'-coupled neurotransmitter trans-
porters (NSS). These molecular systems are
modulated by the binding of endogenous ligands
and pharmaceutical agents, and the presentation
will illustrate the challenges encountered in the
acquisition of the structure-based information that
is required to understand these processes and to
design new drugs that target them. The results
from our studies are obtained from a combined
experimental and computational approach that
includes functional analysis, data-driven simula-
tion and experimental validation that reveals how
physiological function emerges from the activity
of the membrane-associated proteins. Atomistic
level formalisms in structural and computational
molecular biophysics are employed to understand
functional mechanisms triggered by the GPCRs
and NSS transporters, and their allosteric modu-
lation by ligands and by protein-protein interac-
tions (e.g., with PDZ and BAR domains). The
computational methods used to determine the
mechanistic details, to design constructs with
predetermined properties, and to guide novel
experimental approaches, include (i) various
forms of targeted molecular dynamics, (ii) meso-
scale representations of protein and membrane
dynamics and of lipid reorganization driven by
interactions with proteins, based on free energy
minimization methods and Monte Carlo sampling;
and (i) simulation of cell signaling pathways and
networks.
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