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The regulatory role of untranslated regions (UTR) in the eukaryotic transcript is becoming better
appreciated as experimental studies discover more and more UTR signals. They function in various post-
transcriptional events, such as mRNA turnover, polyadenylation, localization and translational initiation
(Jackson 1993, Decker and Parker 1995). Computational sequence analyses have further suggested the
functional importance of UTRs on a genomic scale. By comparing orthologous sequences in different
classes of vertebrates, three separate studies found that UTRs are highly conserved in numerous genes
(Duret et al. 1993; Makalowski and Boguski 1998; Jareborg et al. 1998). There are growing interests in
developing computational methods to identify and analyze the untranslated regions. Moreover, the highly
abundant and rapidly accumulating EST collections store a wealth of UTR-related information to be mined.

We have developed a method called PolyAdenylation Site Scan (PASS) to precisely map polyadenylation
sites in human genomic sequences. PASS looks for candidate poly-A sites highlighted by 3’  EST clusters.
The true poly-A sites are determined after considering three factors – EST redundancy, poly-A signal and
internal priming. In 129 genes with known poly-A sites, our program scores a sensitivity of 80% regardless
of EST coverage. An algorithm has been developed to infer the predominant gene structure from the
complex and often conflicting splicing patterns in genomic EST alignment. Combined with the predicted 3’
termini information, our program UTR-extender is able to accurately infer UTR sequences giving the
coding sequence as a seed.

When tested using 908 functionally cloned transcripts, UTR-extender can completely and accurately
reconstruct 72% of the 3’  UTRs and 15% of the 5’  UTRs. In addition, it predicts extensions for 11% of the
5’  UTRs and 28% of the 3’ UTRs. These extension regions are validated by examining splicing frequencies
and conservation levels. Furthermore, a PASS analysis of 908 genic regions estimates that 40-50% of
human genes undergo alternative polyadenylation. This result reveals extensive variability in the 3’  termini
of human genes and invokes an intriguing question about the functional role of alternative polyadenylation.
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