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Abstract

Gene function studies via gene knockdown (GKD) in zebrafish have been
intensively conducted; however, most techniques offer only transient interfering
effects. Although zebrafish genomic information is available, the U6 sSnRNA genes
and the use of their promoters for short hairpin RNA (shRNA) expression have not
been fully characterized. In this study, the structure of the U6 snRNA genes and their
genomic organization are elucidated. Additionally, transcription assays utilizing the
U6 promoters were conducted to provide sustained vector-based RNA interference
(RNAI). Three U6 snRNA genes were characterized and randomly designated as U6-
1, U6-2, and U6-3. Phylogenetic tree analysis indicated that the U6-1 gene is closely
related to the mammal U6 snRNA genes and that the U6-2 and U6-3 genes are more
closely related to Drosophila and Xenopus U6 snRNA genes. According to the
conserved position of the upstream regulatory elements, TATA box and the proximal
sequence element were located. The “CCAAT box” is predicted to function as the
distal sequence element in the zebrafish U6 sSnRNA genes. Genomic BLASTn
analysis revealed that at least 555 copies of the U6-1 gene are dispersed throughout the
zebrafish genome, whereas the U6-2 and U6-3 genes are each present as a single copy.
RT-PCR demonstrated that these three U6 snRNA genes are functionally expressed in
various tissues. All three putative promoters were able to transcribe ShRNA in

zebrafish, providing that they have potential to be used for vector-based RNAI in
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zebrafish. A putative U6 promoter would provide a powerful tool for long-term GKD .-~
in zebrafish. The zebrafish U6 promoter efficiently promoted shRNA in vitro

expression in cell extracts isolated from Nile tilapia, but not from catfish or common



carp, demonstrating that the zebrafish U6 promoters promoted variable transcription
efficiency across species. Another U6 snRNA was found from the genomic BLASTn
search and designated as U6-4, suggesting that there are four different types of

zebrafish U6 snRNA genes.





