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F Development/Plasticity/Repair

Hair Cells Realign without Planar
Cell Polarity Proteins

Catherine O. Copley, Jeremy S. Duncan,
Chang Liu, Haixia Cheng, and Michael R. Deans

(see pages 14001–14016)

Planar cell polarity (PCP), the polarized
organization of cells within an epithelial
sheet, is exemplified by auditory hair cells:
stereocilia in hair cell bundles are ar-
ranged by length, and each cell is oriented
with the tallest stereocilia toward the lat-
eral edge of the cochlea. PCP is directed by
a conserved set of proteins, and knockout
of these proteins in mice disrupts the uni-
form alignment of the hair cell population
without affecting the organization of
stereocilia in individual cells. Because the se-
verity of PCP defects varies with develop-
mental progression along the length of the
cochlea, Copley et al. hypothesized that mis-
aligned hair cells can reorient independently
of PCP proteins. Restricting knockout of the
PCP protein Vangl2 to the inner ear disor-
ganized PCP, but left other aspects of co-
chlear development intact. As predicted,
outer hair cell misalignment was somewhat
corrected by postnatal day 4. Defects re-
mained in the alignment of supporting cells,
however, and likely as a result of these de-
fects, hearing deficits persisted.

F Systems/Circuits

Developmental Pattern of Fish Visual
Responses Varies by Type

Andrew S. Lowe, Nikolas Nikolaou,
Paul R. Hunter, Ian D. Thompson,
and Martin P. Meyer

(see pages 13946 –13956)

Zebrafish retinal ganglion cells (RGCs)
project to the optic tectum, where the ar-
borization of each axon is restricted to a
single lamina. Inputs to the tectum can be
functionally classified by visual response
properties, but how these properties
emerge during development is unknown.
Lowe et al. addressed this question at the
population level by expressing a geneti-
cally encoded calcium indicator in RGCs
and optically recording visual responses at
RGC terminals in the tectum. Three sub-
types of direction-selective responses were
detected at 3 days postfertilization (dpf),
when the simplest visually mediated behav-
iors appear. These responses were organized
in discrete laminae and remained virtually
unchanged until 10 dpf, when complex vi-
sual behaviors are present, even if fish were
raised in darkness. In contrast, only a single
subtype of orientation-selective responses
was detected in the tectum at 3 dpf. Three
additional subtypes appeared by 7 dpf, be-
coming more refined by 10 dpf. The pre-
ferred orientation and laminar organization
of these responses were shifted by dark
rearing.

F Behavioral/Cognitive

Social Stress Increases Inhibition of
Serotonergic Neurons

Collin Challis, Janette Boulden, Avin Veerakumar,
Julie Espallergues, Fair M. Vassoler, et al.

(see pages 13978–13988)

Serotonin has a prominent role in social
interactions: low serotonin levels are asso-
ciated with social avoidance and aggres-
sion, whereas elevated levels promote
affiliative behaviors and dominance. Se-
rotonin levels in the brain are determined
primarily by the activity of serotonergic
neurons in the median and dorsal raphe
nuclei (DRN). These neurons are inhib-
ited by local GABAergic neurons, which

therefore also regulate social interactions.
Previous studies suggested that activity of
GABAergic neurons increases in mice that
avoid interaction with other mice (that is,
exhibit social defeat, SD) after being re-
peatedly caged with an aggressor, but does
not increase in resilient mice. Challis et al.
confirmed this and showed that seroto-
nergic neurons in defeated mice received
more IPSCs and were less excitable than
serotonergic neurons in resilient mice.
Optogenetically silencing GABAergic neu-
rons reduced IPSC frequency in nearby se-
rotonergic neurons. Remarkably, silencing
GABAergic neurons during a critical period
of SD training prevented the development
of social avoidance without affecting the de-
velopment of anxiety-like behaviors in de-
feated mice.

F Neurobiology of Disease

Gap Junction Blocker Improves Light
Responses after Rod Loss

Abduqodir H. Toychiev, Elena Ivanova,
Christopher W. Yee, and Botir T. Sagdullaev

(see pages 13972–13977)

The primary cause of vision loss in retinitis
pigmentosa (RP)—the most common type
of hereditary blindness—is degeneration of
rod photoreceptors. Cones are initially
spared, but synaptic remodeling in inner
retinal layers leads to oscillatory activity that
degrades cone-mediated retinal responses.
Similar oscillatory activity is produced in
normal retinas when metabotropic gluta-
mate receptors are blocked, and these oscil-
lations are attenuated by gap junction
blockers. Toychiev et al. therefore reasoned
that the gap junction blocker meclofenamic
acid (MFA) would reduce aberrant activity,
thereby restoring visual responses, after rod
loss. After rods degenerated in retinas from
mice expressing an RP-linked mutant pro-
tein, retinal ganglion cells (RGCs) produced
bursts of action potentials in the absence of
light. This resting activity obscured both
light-evoked responses and responses to
electrical stimulation of bipolar cells. MFA
reduced resting activity but not excitatory
input to RGCs, thereby increasing the
signal-to-noise ratio of evoked responses.
Thus, MFA might prolong useful vision af-
ter partial photoreceptor loss and improve
performance of visual prostheses.

In normal cochlea (left panels), stereociliary bundles are ori-
ented in the same direction in all hair cells. Knocking out
Vangl2 (right panels) causes misalignment early in develop-
ment (top) but this defect is later corrected (bottom). See the
article by Copley et al. for details.
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