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Background
Fishes are capable of regenerating sensory hair cells in the
inner ear after acoustic trauma [1]. We recently estab-
lished the time course for auditory hair cell regeneration
in zebrafish. Immediately following acoustic overexpo-
sure, zebrafish saccules exhibited significant hair cell loss,
but recovered to pretreatment levels at 14 days post-sound
exposure [2]. Cell proliferation peaked two days post-
sound exposure (dpse), so we examined gene expression
patterns before, during, and after this time to find genes
associated with this proliferation and subsequent hair cell
regeneration.

Materials and methods
Three groups of 18–20 adult zebrafish were exposed to a
100 Hz pure tone at 179 dB re 1 μPa RMS for 36 hours to
cause acoustic trauma. The whole inner ears of each fish
were removed and pooled for RNA extraction at 0, 2, and
4 dpse. Microarray analysis was used to examine expres-
sion levels of candidate genes known to regulate hair cell
development and to search for new, as yet, unknown can-
didate genes. Fluorescent cRNA from each treatment sam-
ple was hybridized to three duplicate Agilent Zebrafish
oligonucleotide arrays (4 × 44 K, 60-mer oligo-nucle-
otides). Subsequently, significantly regulated genes were
validated using quantitative real-time PCR (Q-RT-PCR).

Results
Microarray analysis showed that a number of genes are
significantly regulated in the sound-exposed zebrafish
inner ear at 2 and 4 dpse. There were no significant
changes in expression levels of Atonal 1A, JunB, Rb, nor
CDKN1A but there were several other genes with altered
expression levels. These results were validated using quan-
titative real-time PCR (Q-RT-PCR; Figure 1). A greater
than 30-fold increase in growth hormone was seen at 2
dpse in direct correlation with saccular cell proliferation.
Meanwhile two myosin heavy chain genes (atrial and
smooth muscle) were repressed by comparable magni-
tudes at 2 and 4 dpse.

Conclusion
A number of genes were either up- or down-regulated at 2-
and 4-dpse. Our qrtPCR validation confirms the gene pat-
terns found in our microarray results. Putative biological
processes such as proliferation and differentiation for
some of these genes have been identified, but more work
will be needed to determine the importance of many of
them, including the role of growth hormone in stimulat-
ing inner ear hair cell regeneration.
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Quantitative real-time PCR validation of some of the genes shown to be regulated by the microarray experiment at (A) 2 days and (B) 4 days post-sound exposure relative to controlsFigure 1
Quantitative real-time PCR validation of some of the 
genes shown to be regulated by the microarray 
experiment at (A) 2 days and (B) 4 days post-sound 
exposure relative to controls. Ef1alpha was used as a 
housekeeping gene control.
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