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1 Introduction
Classical wavelet techniques and various thresholding methods have been used so far in smoothing protein hydropathy profiles. The current literature mentions possible improvements through
the use of sequentially aligned proteins, but classical wavelets do not allow for such extensions.

2 Outline
Starting from the lifting scheme, capable to work on irregularly spaced grids (introduced by
Sweldens in 1994), we have developed an adaptive version of it. Wavelet functions will be
adaptively constructed at every step, by taking into account the signal particularities within a
selected window.
Next, a hydropathy profile will be constructed for each protein of interest through incorporating the information conveyed by sequentially aligned proteins with resolved threedimensional structure. This will result in having to smooth an unequally spaced signal on
the horizontal axis. Our adaptive lifting transform will be used to decompose the signal into
wavelet and scaling coefficients. The wavelet coefficients will then be thresholded by means
of an empirical Bayes procedure (Johnstone and Silverman, 2002) and the algorithm inverted,
generating a smoothed profile.
Based on the centred smoothed profile, segments incorporating amino acids with hydropathy
values above zero will be classified as transmembranar segments, without using a further biochemical filtering step.

3 Conclusions
Being able to use further information, provided by the usage of aligned sequences, improves
the accuracy of prediction of the transmembrane segments.
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