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Figure 4. Scanning electron micrographs of Mir182*° mice at P56. Two best-frequency regions of the
organ of Corti are shown; 12kHz (68% of the way along the organ of Corti from base to apex) and
24kHz (43% of the way along the organ of Corti from base to apex). For each region, the left-hand
column shows a zoomed-out image with inner and outer hair cell rows (scale bars=10um), and the
other two columns show an inner and an outer hair cell close up (scale bars=1um). The top row
shows wildtype hair cells (n=1), the middle row shows heterozygote hair cells (n=2) and the bottom

row shows homozygote hair cells (n=3).
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Figure 5. Colocalised pre- and postsynaptic densities in Mir183/96%° and Mir182*° mice. A. Synapses
below inner hair cells (IHCs) in Mir183/96%° (top) and Mir182%° (bottom) wildtype (left),
heterozygous (middle) and homozygous (right) knockout mice. Presynaptic ribbons are labelled with
anti-Ribeye antibody (red) and postsynaptic densities with anti-GluR2 antibody (green); where they
colocalise, the resulting colour is yellow. DAPI (blue) labelled the nuclei. Scale bar = 10um. B. Mean
counts of colocalised pre- and postsynaptic markers in wildtype (green), heterozygous (blue) and
homozygous (red) Mir183/96% (top) and Mir182*° (bottom) mice. There are significantly fewer
colocalised synapses in Mir183/96%° homozygotes (n=3) compared to wildtypes (n=5, p = 0.016, one
way ANOVA, Bonferroni-corrected p=0.02**) and also compared to heterozygotes (n=7, Bonferroni-
corrected p=0.035%*), but no significant differences in heterozygotes compared to wildtypes
(Bonferroni-corrected p=1.0). No significant difference was seen between synapse counts in
Mir182% knockout heterozygotes (n=6), homozygotes (n=7) and wildtypes (n=4,p=0.818, one way

ANOVA). Error bars show standard deviation.
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Figure 6. Sylamer analysis showing enrichment and depletion of heptamers in 3’UTRs in
Mir183/96%° homozygous mice (A) and Mir182*° homozygous mice (B). The x-axis represents the
sorted gene list from most up-regulated on the left to most down-regulated on the right. The y-axis
shows the hypergeometric significance for enrichment or depletion of heptamers in 3’UTRs. UTRs
are considered in bins, starting with the 500 most up-regulated genes on the left and increasing
cumulatively until all genes have been considered. Lines indicate the enrichment of each heptamer;
positive values indicate enrichment and negative values indicate depletion. The three words with the
highest peaks and the three with the lowest peaks are highlighted in colour, as are the three
heptamers complementary to the seed regions of miR-96, miR-182 and miR-183. The yellow line in
the Mir182* plot on the right, enriched in the downregulated genes of Mir182* homozygotes,
resembles a portion of an AU-rich element. This may reflect a change in protein binding to 3’UTRs in

the absence of miR-182 (see Results for details).
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Figure 7. Networks drawn up from publicly available regulatory data, based on the Mir183/96%° (A),
and Mir182* (B) transcriptome data. Red and orange indicate upregulation and blue and turquoise
downregulation; circles with black borders show known misregulation in the organ of Corti and

diamonds without borders show predicted misregulation.
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Figure 8. Diagram of the modes of action of mutant microRNAs in the outer hair cell. A) In a wildtype

hair cell, miR-96 represses some genes completely (here represented by Zeb1 and Nr3c1) and
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buffers the expression levels of other genes (Hspa2, St8sia3). The result is a mature, functional outer
hair cell with wildtype expression levels of important genes (eg Ocm, Slc26a5). B) In the absence of
miR-96, as seen in the Mir183/96%° homozygote, there is both ectopic expression of targets such as
Zeb1 and Nr3cl1, and variable expression of the buffered targets such as Hspa2 and St8sia3. This
leads to very variable expression levels of many genes (shown in grey), and the downregulation of
genes critical for outer hair cell function, such as Ocm and Sic26a5. C) If the microRNA bears a point
mutation, as in the Mir96°™® homozygote, then a third effect comes into play, namely the
downregulation of genes which bear a match to the mutant seed region in their 3’"UTR. In the case of
Mir96°™%, this includes Ptprg, which is an essential gene for stereocilia bundle development [76].
Many other genes (shown in grey) will also be misregulated through the gain of novel targets,
further contributing to the functional failure of the outer hair cell. Expression levels are indicated by
bar charts; blue bars show wildtype expression levels in (A), while in (B) and (C), red bars indicate

upregulation and green bars indicate downregulation.
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