














Figure 5. Characterization of cells in retinas from 12-week-old miR-182 KO mice. A-C: Ganglion and amacrine cells were labeled using anti-
Pax6 antibodies in wild-type (+/+), heterozygous (+/−) and homozygous (−/−) KO mice. D-F: Photoreceptor cells were labeled using anti-
recoverin antibodies. G-I: Müller cells were labeled using anti-GS antibodies. J-L: Rod bipolar cells were labeled using anti-PKCα antibodies.
Primary antibody labeling is depicted in red. Lower panels show merged labeling patterns with DAPI (green).

Molecular Vision 2009; 15:523-533 <http://www.molvis.org/molvis/v15/a53> © 2009 Molecular Vision

530



studies showing that miRNAs do not markedly downregulate
target gene expression, and, instead, appear to act as rheostats
to allow small adjustments to protein output [27,28].

There are several limitations to the present study. First,
older animals were not investigated. Retinal defects might
develop as the mice age, because older Dicer KO mice showed
numerous defects in retinal structures, including cell death
[15]. Moreover, the KO mice may have a deficit in their
response to light, because the heterozygous Dicer-deficient
mice were shown to have such a defect despite a lack of
morphological changes [15]. Abnormal responses to
damaging light, toxicants, or other stresses also may be
present. These possibilities require further examination.

MiR-182, miR-183, and miR-96 have similar seed
sequences, target genes, expression patterns, and genomic loci
[9], suggesting they may act in a coordinated manner,
compensating for each other in vivo. Thus, additional removal
of miR-183 as well as miR-96 may be necessary to unravel
their exact roles in retinal development.

In addition to its possible roles in the retina, the
expression of miR-182 is downregulated during the
differentiation of 3T3-L1 pre-adipocytes into adipocytes
[32]. Thus, we also hypothesized that miR-182 KO mice could
become obese due to increased numbers of adipocytes. The
miR-182 KO mice appeared to have no major phenotypes
regarding their growth, however. No obvious differences in
bodyweight (for example KO male at 7 weeks; 22.5±0.4 g,
WT male at 7 weeks; 21.8±0.3 g, N.S. by unpaired Student’s
t-test) or in the weight of adipose tissues such as epididymal,
perirenal, omental, and retroperitoneal adipose tissues were
observed so far between the WT and KO mice (unpublished
data).

In brief, we successfully generated a miR-182 KO mouse
line, which showed no major alterations in their retinal
structure. To the best of our knowledge, this is the first loss of
function study of a miRNA abundantly expressed in the retina.
MiR-182 likely is not a major determinant of retinal
development, maintenance, or cell survival. This study is the

Figure 6. Immunohistochemistry of the
16-week-old retinas. A, B: Müller cells
in both the wild-type and KO retinas
were labeled with anti-glutamine
synthetase (GS) antibody. C,D: Rod
photoreceptors and rod bipolar cells
were labeled with anti-RetP1 and anti-
PKCα antibodies.
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first step toward elucidating the roles of individual miRNAs
in the retina.
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