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Solving the three-dimensional (3D) structure of integral membrane proteins still remains
a challenge. Even though membrane proteins comprise about 20-30% of the genome [1],
little is known about their 3D structure and the rules governing their packing. Up to now,
the 3D structures of only 123 unique proteins have been solved [2].

For membrane proteins, computational methods aiming at predicting the 3D structure
according to the protein sequence are still at their infancy. Indeed, homology-based
approaches used traditionally with soluble proteins require a large database of known
protein structures and thus cannot serve yet as a general purpose approach.

In this context, we present the general approach developed in our laboratory to predict the
packing of transmembrane helices by using ab initio simulational techniques. In order to
deal with the large conformational space, Monte Carlo simulations are carried out at two
different levels of complexity: (i) Search for optimal packings is first performed at a
coarse-grained (residue) level; (i1) Low-energy residue structures are then selected and
used as input structures for simulations at the atomistic level. The main requirements for
such an approach lie in a correct sampling of the conformational space [3] and in the
development of energy functions correctly describing the system at both levels [4]. Along
with preliminary results performed on Glycophorin A [5], we show how to include
experimental data (e.g. in form of distance constraints) in the conformational search
procedure in order to increase the overall efficiency of the algorithm.
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