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Stochastic Dynamics of Ion Channels

Ion channels are protein structures on biological membranes . sttt
that permit the crossing of specific ions, and that can open ;
and close depending of diverse factors such as membrane N
potential, chemical concentrations or mechanical stresses.

processes, like action potential propagation, muscle
contraction, electrical pacemaker, etc.

Stochastic differential equations constitute an appropriate
theoretical framework for studying gating dynamics of ion
channels. In this approach the dynamics of the channel is projected to a few relevant degrees of
freedom. The presence of the many rapid variables that are hidden in the description appear as
friction and fluctuating terms in the equation for these degrees of freedom. Stochastic processes
theory can be applied, and simulations of real processes become feasible.

BSc / MSc Thesis Proposal

A TFG/TFM is offered for the study of stochastic models incorporating realistic characteristics of
biological ion channels, and the comparison to other theories and to experimental results. The
tasks will be: (1) development of the modeling, (2) designing of the code, (3) simulations, (4)
Analysis of results.
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