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Abstract

Find similar higher-order structures for different but functionally
homologous RNA sequences. We propose here a graph-topological approach to
the problem.

1. Introduction

The main available computer approaches to the pattern similarity search
use an alignment procedure. These approaches require a very large
computational effort when they are used for searching for optimal and
suboptimal similar foldings in many different sequences.

The more ‘simple’ definition is that structures are similar when they have
the same branching look, i.e. the branching points have the same number of
branches and are in the same topological relationship, despite having different
lengths of braches.

RNA secondary structure, its graphical representation, and it Randic
topological index. In structure graph, the points(vertices) represent the loops,
and the edges represent the helices. To overcome the problem of the length of
the braches, the vertices connecting only two edges are omitted.

The Randié index is defined as:
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where the valency of a vertex is the number of edges incident to it, and d(i) and
d(j) are the valencies of the vertices i and j that define the edge ij.
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2. Genetic algorithms and graph-topological approach

The graph-topological approach in our developed search method based on
the Genetic algorithms. Genetic algorithm are a search method used for solving
problems by selection, recombination, and mutation of tentative solution, until
the better ones are achieved.
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Caenorhabditis Elegans(a) U2 snRNA sequence, which was chosen because
of its difference from Human(b) U2 in the base sequence; Saccharmoyces
cerevisiae(d) U2 snRNA sequence, of which we studied the fragment that
contains the biological activity, which is still longer than human U2;
Trypanosoma congolense(c) U2 snRNA sequence, which is considerably shorter
than human U?2. .

(a)  The minimum free energy is at the same Randic value of 3.55 for the

two sequences which process nuclear mRNAs by cis-splicing(this is
Human and Saccharomyces cerevisiae U2 snRNA sequences);

(b)  The minimum free energy is at the Randic value of 2.64 for the
Tryanosoma congolense U2 snRNA sequence, which processes
nuclear mRNAs by trans-splicing;

(c)  The foldings with Randic values of 3.55 and 2.64 have practically the
same free energies in the Caenorhabditis Elegans U2 snRNA
sequence, for which both cis- and trars-splicing are known to occur.
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