Extended Sequence Alignmen t Metho d for Protein Secondary Structure Prediction Susum u Hiraok a hiraoka@crl.hitachi.co.jp Cen tral Researc h Lab oratory , Hitac hi, Ltd. 1-280 Higashik oigakub o, Kokubunji-shi, T oky o 185, Japan 1 In tro duction Sequence alignmen t metho ds are v ery e�ectiv e for secondary structure prediction. Ho w ev er, they are only applicable when the similarit y of the sequences is high enough. W e previously rep orted that the extended sequence alignmen t metho d, whic h uses not only amino acid letters but also strings of amino acid letters represen ting motifs as comparing units, enabled us to �nd common motifs ev en among the sequences whose similarities are lo w [1]. In this pap er, w e sho w that the metho d also enables us to �nd common secondary structure b et w een the sequences, and applicable for secondary structure prediction. 2 Metho d The extended sequence alignmen t metho d is the extension of the Smith-W aterman dynamic program- ming sequence alignmen t metho d [2]. The dynamic programming sequence alignmen t metho d puts t w o sequences on a lattice in m uc h the same w a y as in dot matrix metho ds. F or eac h p oin t in the lattice the alignmen t score and the transition whic h is the last step of alignmen t path to that p oin t are calculated. Fig. 1 sho ws the transitions used in the con v en tional metho d and in this metho d. The con v en tional metho d considers only three transitions corresp onding to gaps in b oth sequences and amino acid letter comparison. Our metho d considers additional transitions corresp onding to motif comparison whic h means amino acid letters represen ting the same motifs. Motif comparisons are done for all motifs in the motif database. In the presen t study , w e made the motif database. It consists of alpha-helix, b eta-sheet, turn, and coil motifs that are calculated using Chou-F asman structure index. 3 Results and Discussions W e compared rtp sequence with histone sequence using this metho d. Tw o sequences ha v e the common secondary structure whic h consists of alpha-helixes and b eta-sheets. The alignmen t b y this metho d (Fig. 3) sho ws alpha-helix and b eta-sheet that are part of common structure b et w een the sequences, though con v en tional metho d (Fig. 2) sho w ed no similarit y . References [1] Hiraok a, S., Sequence alignmen t with motif database, Genome Informatics 1997 , Univ ersal Academ y Press, 280-281, 1997. [2] Smith, T.F. and W aterman, M.S., Iden ti�cation of common molecular subsequences, J. Mol. Biol. , 147:195{197, 1981.

Figure 1: T ransitions used in the con v en tional metho d (short arro w) and an additional transition used in this metho d (long arro w). Figure 2: Alignmen t b y the con v en tional metho d. Figure 3: Alignmen t b y this metho d. Helices and sheets are represen ted b y ‘=’ and ‘-’ resp ectiv ely .