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Comment on retained introns with non-canonical splice sites

Strikingly, splice sites with up to 3 nucleotides different from G(T/C)..AG were found in the filtered high-RIF
group (only 1 with 1 difference in the low-RIF). These cases are not likely to be naive alignment errors, as only perfectly
aligned splice borders were used (no gaps or mismatches in 20 nt from both splice borders). Manual inspection of several
cases showed that no other canonical alignment was possible. It should be noted that they were confirmed by at least one
other sequence from a different library. However, they could still be due to some error in cDNA production, sequencing or
due to some kind of RNA polymerase slippage, creating gaps in the cDNA and leaving random sequences in the borders to
be mistakenly identified as splice sites.

Although the observation of such deviant splice sites is unexpected, non-canonical splice sites are reported to exist
(Sheth et al, 2006). It is anyway intriguing how such deviant splice sites could be recognized by the spliceosome, even if
rarely or erroneously. Actually, the use of non-canonical splice sites in the context of intron definition is not totally new. In
Drosophila (Talerico and Berget, 1994) and S. pombe (Romfo et al, 2000), elongation of short introns caused their retention
or more intriguingly, the use of sub-optimal cryptic splice sites. In the case of S. pombe, activation of a non-consensus
GA..AG cryptic splice site occurred. Several works reported the existence of non-canonical splice sites. For example, Dong
and coworkers (2000) reported a GA..GG intron in the human heparanase gene. Burset and colleagues (2000) found non-
canonical splice sites in mammalian genes supported by ESTs, even after filtering the data set for wrong annotations and
performing small corrections of the sequences to make them become G(T/C)..AG. As a mechanism of utilization of such
deviant sites, the authors proposed that it is possible that proximal canonical splice sites are recognized, but that a 'parasitic’
site nearby is actually cut. This has been experimentally shown to be the case of at least one non-canonical splice site. A
GA..AG splice site has been found to be conserved in fibroblast growth factor receptors 1, 2 and 3 of human, mouse and
Xenopus (Twigg et al, 1998) and to be correctly spliced in the presence of a closely located upstream canonical site
(Brackenridge et al, 2003). As the second nucleotide in the intron may not be required for efficiency of the first catalytic
step of splicing, the rest of the splice site would contain enough information for U6 recognition, more than the competing
upstream GT. This way, possible relocation from the GT to GA site aided by ISEs could occur, resulting in cutting the
exon/intron junction at this point (Brackenridge et al, 2003).

One other possibility for the presence of non-canonical splice sites in our data set is that these cases, mainly those
with one single difference to G(T/C)..AG, are actually events of allele-specific alternative splicing (Nembaware et al, 2004).
Under this assumption, the allele that generates the intron spliced form may bear G(T/C)..AG cryptic splice sites. However,
as we use a single reference genome sequence supposedly bearing another allele, these sites will appear as non-canonical.
This possibility can only be approached by a direct analysis of polymorphisms.
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