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experimental structures and more and more powerful | jjystrate these aspects with several biological
computers. Here | present examples pushing either systems of direct medical interest such as the

the time scales or system sizes, reaching pgcterial pentameric ligand-gated ion channel

microsecond long simulations for systems comprising  GL|C, a promising model for improving
between hundreds of thousands and five million understanding of neurotransmission
particles. Handling such complex structures calls for  jnesthesia. Other examples concern a

cles. Handl " end  ““JNTERACTIVE g
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INTRODUCTION

Computational biology greatly benefits from A related issue concerns the ever-increasing Fig. 1 Word-cloud summarizing
approaches such as molecular dynamics amount of data generated by such simulations, my research themes
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X Fig. 2 The synapse painted Biological membranes
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> proteins form bundles that are  machines designed to transmit
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G2 synaptic membranes. reactions or carry out
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zaw 22 synaptic cleft activating receptors
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- %+ leading to ion flux.
2 4! The nicotinic acetylcholine receptor
N, is an example belonging to the Cys-
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work alone (for example the
GLIC ion channel), grouped
together in small assemblies
(for example the four-helical
SNARE bundle) or
cooperatively (as in viral
proteins).

Exocytosis involves transporting
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Atomistic simulations of the
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D. Parton, M. Baaden, M. Sansom (Oxford)

To assemble, the influenza virus is thought to We hope to investigate the effect of high protein
utilise lipid rafts. The hemagglutinin and concentration on membrane organization and
neuraminidase envelope proteins are known to dynamics using a realistic model of an entire
associate with rafts, while the M2 channel may influenza A virus envelope. First results add to
associate at the periphery of rafts. our understanding of lateral membrane sorting.

INTERACTIVE SIMULATIONS and VIRTUAL REALITY

Interactive simulations are precious in exploring guide and constrain docking. Macromolecular
and generating hypotheses. They introduce interactions can be refined via a user-guided
human expertise and benefit from the user's set of constraints, interactive deformations
experience and insight. Using a 3D haptic and manual assembly steps. Such methods
device, molecules can be manipulated with enable expert guided modelling experiments.
great precision and interactions can be felt in For the purpose of these simulations, we have
real time via tactile feedback. Below, interactive developed a freely available software library
approaches to study macromolecular structure, called MDDriver. It facilitates the
flexibility and interactions are shown using implementation and application of interactive
interactive molecular dynamics or elastic simulations such that it becomes very easy to
networks with our own BioSpring tool. The latter render any particle-based molecular simulation
has been tested in a recent CAPRI round to or docking engine interactive.
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MOLECULAR VISUALIZATION

UnityMol, a game-engine
implementation
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