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Background
Fishes are capable of regenerating sensory hair cells in the
inner ear after overexposure to sound [1]. However, the
time course and gene expression of auditory hair cell
regeneration has not been established for zebrafish (Danio
rerio). This study establishes a time course of cell prolifer-
ation associated with hair cell regeneration in the
zebrafish inner ear and examines gene expression patterns
exhibited during this process.

Materials and methods
Adult zebrafish were exposed to a 100 Hz pure tone at 179
dB re 1 μPa RMS for 36 hours, and then allowed to recover
for 0 to 14 days before morphological analysis. Saccular
hair cells were quantified through visualization of stereo-
cilia stained by phalloidin at 0, 2, 7, and 14 days post-
sound exposure. Cell proliferation was quantified
through BrdU labeling at 0, 1, 2, 3, 7 and 10 days after the
end of sound exposure. Groups of 18–20 fish were
allowed to survive 0, 2 or 4 days post-sound exposure at
which time the whole ears from each group were pooled
and RNA extracted. Fluorescent cRNA from each treat-
ment sample was hybridized to three duplicate Agilent
Zebrafish oligonucleotide arrays (4 × 44 K, 60-mer oligo-
nucleotides).

Results
Immediately following noise exposure, zebrafish saccules
exhibited significant hair cell loss in the caudal region.
Hair cell counts increased over the course of the experi-

ment, reaching pretreatment levels by 14 days post-noise
exposure. Cell proliferation peaked two days post-noise
exposure in the caudal region, and to a lesser extent in the
rostral region. Microarray analysis showed that a number
of genes are significantly regulated in the sound-exposed
zebrafish inner ear on days 2 and 4 following sound expo-
sure (see Figure 1). Some of the most highly regulated
genes included those encoding major histocompatibility
complex, growth hormone, and cytoskeletal organization
proteins.

Conclusion
The zebrafish ear is a good model for examining genes
involved during the process of hair cell regeneration. A
large number of genes were either up- or down-regulated
at 2- and 4-days post-sound exposure. Putative biological
processes for some of these genes have been identified,
but more work will be needed to determine their function
in the zebrafish inner ear.

from UT-ORNL-KBRIN Bioinformatics Summit 2008
Cadiz, KY, USA. 28–30 March 2008

Published: 8 July 2008

BMC Bioinformatics 2008, 9(Suppl 7):P15 doi:10.1186/1471-2105-9-S7-P15

<supplement> <title> <p>UT-ORNL-KBRIN Bioinformatics Summit 2008</p> </title> <editor>Eric C Rouchka and Julia Krushkal</editor> <note>Meeting abstracts – A single PDF containing all abstracts in this Supplement is available <a href="http://www.biomedcentral.com/content/pdf/1471-2105-9-S7-full.pdf">here</a>.</note> <url>http://www.kbrin.louisville.edu/summit/</url> </supplement>

This abstract is available from: http://www.biomedcentral.com/1471-2105/9/S7/P15

© 2008 Schuck et al; licensee BioMed Central Ltd. 
Page 1 of 2
(page number not for citation purposes)

http://www.biomedcentral.com/1471-2105/9/S7/P15
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/about/charter/


BMC Bioinformatics 2008, 9(Suppl 7):P15 http://www.biomedcentral.com/1471-2105/9/S7/P15
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

Acknowledgements
This research was supported by NIH grant P20 RR-16481, an NSF-EPSCoR 
grant, and a WKU faculty scholarship to M.E.S.

References
1. Smith ME, Coffin AB, Miller D, Popper AN: Anatomical and func-

tional recovery in the goldfish (Carrasius auratus) ear follow-
ing noise exposure.  J Exp Biol 2006, 209:4193-4202.

Volcano plots of normalized median intensities showing differential expression between A. controls and 2 days post-sound (188 genes), B. controls and 4 days post-sound (106 genes), and C. 2 and 4 days post-sound (91 genes)Figure 1
Volcano plots of normalized median intensities showing differential expression between A. controls and 2 days post-sound 
(188 genes), B. controls and 4 days post-sound (106 genes), and C. 2 and 4 days post-sound (91 genes). Black dots represent 
differentially expressed genes with a significance cut-off p-value of 0.05 and fold change value of ≥2.
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