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1 Introduction

Non-coding RNAs (ncRNAs) have received considerable attention since they have significant roles in
living cell such as regulation of gene expression. There is a strong correlation between the function
of ncRNA and its structure, and thus prediction of RNA structures is of great importance. RNA
structural alignment given two or more RNA sequences is a good approach to structural analysis
when sequences that are expected to be homologous are available. This comparative approach boosts
screening putative ncRNA regions with structural similarities from genomic sequences [3]. Since the
comparative approach such as simultaneous folding and aligning RNA sequences is generally costly in
run-time and memory for large genomes, we need to know the potential structured regions in advance
as fast as possible. In this abstract, we present a preliminary technique to find structurally similar
RNAs by comparing coarse-grained base-pairing probabilities of the RNAs.

2 Methods

Given two RNA sequences, we first compute each base-pairing probability matrix by a partition
function-based method implemented by RNAfold [4] in the ViennaRNA package [5]. From the base-
pairing probability matrix, we construct a binary vector that represents coarse-grained base-pairing
probabilities. Finally, the two binary vectors are compared by a standard global alignment tech-
nique like the Needleman–Wunsch algorithm [6]. If the alignment score is high, these two RNAs are
considered to be structurally similar.

3 Results

We created a data set of 46 families with 1,649 RNA sequences from Rfam 11.0 [2]. The main feature
of this set is that structure conservation index (SCI) [8] of the sequences in each family is around 1,
indicating that the structure is highly conserved in the family. To evaluate the proposed method, we
performed all-against-all comparison of sequences in the form of binary vectors in the data set to have
alignment scores. We then carried out clustering using the Markov cluster algorithm [7] that takes
these scores as input. The clustering results show high specificity, meaning that any two sequences
from distinct families are highly likely to be classified into different clusters by the clustering that uses
our computed scores.



4 Discussion

This work deals only with global comparison between two relatively short sequences via binary vectors.
In real application, we need to know the potential structured regions in genomic sequences, which can
be inferred from local base-pairing probabilities [1]. We are now addressing the next step based on
the technique presented in this abstract.
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