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Although thousands of intronic Alu elements are predicted to become alternative exons, a very small
fraction of them are actually incorporated into coding exons as splicing variants by an unknown genomic
mechanism. Here we tested the hypothesis that nonsense-mediated mMRNA decay (NMD), an mRNA
surveillance system by which mRNAs containing premature termination codons (PTCs) are selectively
detected and disrupted, can serve as a post-transcriptional eliminator of Alu-containing splicing variants
(ASVs). Examination of the expression level of ASVs in 21 human genes revealed that ASVs are generally
present as minor splice variants in multiple human tissues as well as in HeLa and SHSY-5Y human cell
lines. Suppression of NMD in these cell lines resulted in an increase in the proportion of ASVs, suggesting
an apparent role of NMD in the downregulation of ASV expression in PTC-dependent manner. This effect
was not observed in some genes, as further demonstrated by a serial introduction of PTCs in naturally
non-truncating ASV in the ADARB1 gene that did not trigger NMD. Comparison of ASV expression level
or the sensitivity to NMD inhibition with predicted strength of splice sites or the number of splicing
regulatory elements of ASVs suggested that splicing efficiency may have some modifying effect on the
NMD sensitivity level of ASV expression. Together, one of the physiological roles of NMD is
post-transcriptional down-regulation of the ASV expression, probably orchestrating with other
undetermined factors, to maintain the homeostasis of the gene expression profiles in human cells.




