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Recently our group published a paper utilizing a newly developed anti-clarin-1 antibody to
establish expression patterns in mouse cochlea and retina (Zallocchi et al., 2009). Just after
our paper was published, another paper was paper was published that asserted Clrn1 mRNA
may not be expressed in photoreceptors (Geller et al., 2009). Given this conflict with our
data, we felt compelled to provide the evidence below that shows clarin-1 immunostaining is
not observed in a clarin-1 knockout mouse (the clarin-1 knockout mouse was generously
provided to us by John Flannery, UC Berkeley, and described in Geller et al., 2009). This
new evidence clearly demonstrates the specificity of our antibodies against clarin-1 protein,
and thus proves expression of clarin-1 protein in photoreceptors. Establishing this point is of
importance to allow studies aimed at defining clarin-1 function in photoreceptors to go
forward without controversy. Figure S1 shows that the immunostaining reported in our
paper (Zallocchi et al., 2009) for both cochlea and retina is indeed specific, since it is not
detected in the clarin-1 knockout mouse. The western blot data for retina is also confirmed
as specific, since the 30 kDa band is not observed in the extracts from clarin-1 knockout
mouse retina.

While the study described by Geller et al. (2009) provided compelling evidence for
expression of Clrn1 mRNA in inner nuclear layer cells, with strong supporting evidence for
Muller cell expression, the study did not provide substantive evidence for absence of
clarin-1 expression in photoreceptors. Since a working anti-clarin 1 antibody was not
available to these investigators, all of the data provided was based on mRNA analysis. The
study provided no data for Clarin-1 protein expression. The in situ data showed Clrn1
mRNA is detectable in the INL only up to postnatal day 12, while RT-PCR shows Clrn1
mRNA was still abundant in adult retinas. Thus, the in situ hybridization analysis was not
sensitive enough to rule out expression in photoreceptors. Likewise, while the studies
employing genetic ablation of photoreceptors provide convincing evidence for presence of
Clrn1 mRNA in the INL, they do not rule out expression of Clrn1 mRNA in photoreceptors,
which might be present at lower levels that are effectively “masked” in this assay.
Surprisingly, our data shows Clarin-1 protein is not detected in Muller cells, suggesting that
the abundance of Clarin-1 mRNA in these cells is not translated or that the protein is not
stable in these cells. Therefore, it appears that photoreceptors are the retinal cells of interest
for dissecting the function of clarin-1 in this organ.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.

© 2009 Elsevier B.V. All rights reserved.

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of
the resulting proof before it is published in its final citable form. Please note that during the production process errors may be
discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

NIH Public Access
Author Manuscript
Hear Res. Author manuscript; available in PMC 2013 May 17.

Published in final edited form as:
Hear Res. 2010 January ; 259(0): 117. doi:10.1016/j.heares.2009.09.006.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



References
Geller SF, Guerin KI, Visel M, Pham A, Lee ES, Dror AA, Avraham KB, Hayashi T, Ray CA, Reh

TA, Bermingham-McDonogh O, Triffo WJ, Bao S, Isosomppi J, Vastinsalo H, Sankila E-M,
Flannery JG. CLRN1 is nonessential for mouse retina but is required for cochlear hair cell
development. PLOS genetics. 2009; 5(8):1–18.

Zallocchi M, Meehan DT, Delimont D, Askew C, Garrige S, Gratton MA, Rothermund-Franklin C,
Cosgrove D. Localization and expression of Clarin-1, the CLRN1 gene product, in auditory hair
cells and photoreceptors. Hearing Res. 2009; 259(1-2):109–120.

Cosgrove and Zallocchi Page 2

Hear Res. Author manuscript; available in PMC 2013 May 17.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript


