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Introduction
Recent work has identified voltage-gated potassium channel subunits of the Kv7 (KCNQ) family, particularly Kv7.4 (KCNQ4), in mitochondrial fractions from cardiac and neuronal tissue. The mechanisms governing mitochondrial targeting and functional diversity of ion channels such as Kv7.4 remain poorly understood. One emerging determinant of mitochondrial protein heterogeneity is alternative pre-mRNA splicing, including cryptic splicing events that generate non-canonical transcript variants. In the present study, we report the discovery and characterization of cryptic splicing events in the mitoKv7.4 channel.
Methods
Skeletal muscle RNA was isolated from rats and humans and reverse transcribed for PCR analysis using primers spanning exons 7 to 10 of KCNQ4. Sequencing of the PCR product determined the nucleotide sequence and mass spectrometry was used to determine changes in the protein sequence. Mitochondrial oxygen consumption was measured by high-resolution respirometry. Two-electrode voltage clamp was performed on Xenopus oocytes injected with specific Kv7.4 isoforms. 
Results
In rat and human skeletal muscle samples, we identified a cryptic splicing event in which the wild-type exon 9 is skipped and replaced by the insertion of a segment of intron 9. The inserted sequence was in frame and did not result in a frameshift or alter amino acid sequence of downstream exons.
Oxygen consumption in human skeletal muscle  decreased in a concentration-dependent manner with  the Kv7.2-7.5 activator ML213. 
Heterologous expression of the wild-type, exon 9-deleted, and intron 9-inserted constructs in  oocytes enabled us to record  changes in  membrane currents. Deletion of exon 9 increased the current amplitude 3.3 ± 0.4-fold and shifted the V0.5 by +11.3 ± 0.7 mV. However, insertion of the partial intron 9 sequence identified in rat and human skeletal muscle produced current characteristics similar to those of wild typeKv7.4 currents.  
Conclusions
We identify a novel cryptic splice event in KCNQ4, which likely underlies the mitoKv7.4 channel. The physiological impact associated with mitochondrial function of this cryptic splice event remains to be determined. 
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