Classifying Membrane Exposure of Transmembrane Helices
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'Helical membrane proteins' (HMPsS) play a cructdé rin diverse physiological processes of all
organisms, including energy generation, signalsiaction, and transport of solutes across the
membrane. As a result of the wide range of esddntiations, they provide the major category
of drug targets [1]. Given the difficulty in deteiming high resolution structures by experimental
techniques, it is highly desirable to develop segaebased computational methods for predicting
structural characteristics of HMPs. In this contele ability to predict the solvent accessibility
of transmembrane residues directly from the seqena valuable tool. Here, accessibility refers
to the extent to which a residue in the hydrophabi® region of helical transmembrane bundles
is in contact to the surrounding phospholipid moles.

In our studies, we applied a two-stage approachpfedicting the solvent accessibility of
transmembrane residues in HMPs. In the first stéfgeur method a positional score for each
sequence position was calculated based on consgervatlices, frequency profiles, and position
specific scoring matrices obtained by AL2CO [2] &@I-BLAST [3]. In the second stage these
positional scores were then used to predict theesblaccessibility of transmembrane residues.
Because real values of solvent accessibility diyeeflect the degree to which the residues are in
contact with the solvent molecules, 'support veotgression' (SVR) was applied to predict real
valued 'relative solvent-accessible surface a(eE88'SA) of residues.

To gain a further step towards the determination tlfee dimensional structures of
transmembrane protein, we also developed a methmchwpredicts the membrane exposure of
transmembrane helices based on the real valued ASk$ermined by our best model in the
phase before.
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