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MicroRNA miR-9 Helps Determine
Motor Neuron Fate

Gaizka Otaegi, Andrew Pollock, Janet
Hong, and Tao Sun

(see pages 809 – 818)

Complex behaviors require coordinated ac-
tivity across many muscles. The circuitry
that enables such coordination is hardwired
and driven by patterned expression of tran-
scription factors along the dorsoventral and
rostrocaudal axes. For example, the fates
and targets of motor neurons that innervate
limb muscles are determined by Hox family
transcription factors, in conjunction with
FoxP1. Otaegi et al. report that FoxP1 ex-
pression levels are fine-tuned by microRNA
miR-9, which reduces FoxP1 translation.
Overexpression of miR-9 during motor
neuron specification in chick spinal cord re-
duced the number of lateral motor column
neurons, which innervate limb muscles, and
increased the number of medial motor col-
umn neurons, which innervate axial mus-
cles. Later overexpression of miR-9 altered
fate specification among subsets of limb
motor neurons. Reduction of miR-9 levels
increased FoxP1 levels and altered the fate of
thoracic autonomic motor neurons, but not
of limb motor neurons, suggesting that the
former are more sensitive to variations in
FoxP1 levels.

Œ Development/Plasticity/Repair

Loss of ERK2 Delays Oligodendrocyte
Maturation

Sharyl L. Fyffe-Maricich, J. Colleen Karlo,
Gary E. Landreth, and Robert H. Miller

(see pages 843– 850)

Oligodendrocytes develop through several
stages. Precursors derive from neuroepithe-
lial cells in ventricular and subventricular
zones and proliferate as they migrate
throughout the brain. They then differenti-
ate into immature oligodendrocytes before
finally maturing and myelinating axons.
Transitions between developmental stages
are triggered by environmental cues, many

of which activate the mitogen-activated ki-
nase ERK2. But whether this kinase, which is
expressed ubiquitously, is involved in oligo-
dendrocyte development has remained un-
known, because ERK2 knock-out kills
mouse embryos before myelination begins.
Therefore, Fyffe-Maricich et al. knocked out
ERK2 only in radial glia that generate neu-
rons and oligodendrocytes in mice. Matura-
tion of oligodendrocyte progenitors was
reduced in cultures from these mice and was
slowed in the corpus callosum in vivo. Nor-
mal myelin eventually developed in vivo, but
hypomyelination persisted in patches. Al-
though knocking out ERK1 did not notice-
ably affect oligodendrocyte differentiation,
inhibiting ERK1 in cultures from ERK2-
null mice further reduced differentiation,
suggesting ERK1 can compensate some-
what for loss of ERK2.

f Behavioral/Systems/Cognitive

Ribbon Size Systematically Varies
within Auditory Hair Cells

Leslie D. Liberman, Haobing Wang,
and M. Charles Liberman

(see pages 801– 808)

The auditory system’s ability to distin-
guish sounds over a wide range of vol-
umes may depend on variability in
sensitivity and spontaneous discharge rate
across auditory nerve fibers. Even among
the 5–30 fibers contacting a single inner
hair cell, those that synapse on the pillar
face (i.e., closer to the outer hair cells)
have higher spontaneous rates and up to
60 dB lower response thresholds than
those that synapse on the opposite (mo-
diolar) side. These variations are not
caused by differences in the number of
synapses formed, because each fiber con-
tacts the hair cell with a single terminal
swelling opposed to a single presynaptic
ribbon. Liberman et al. suggest that re-
sponse variation results from differences
in the size of synaptic ribbons and
postsynaptic glutamate receptor patches.
In mice, synapses on the pillar face and/or
closer to the stereocilia bundle had
smaller ribbons and larger receptor
patches than those on the opposite side.

� Neurobiology of Disease

Wlds Mutation Might Prevent
Opening of Mitochondrial Pore

Sebastian A. Barrientos, Nicolas W.
Martinez, Soonmoon Yoo, Juan S. Jara,
Sebastian Zamorano, et al.

(see pages 966 –978)

Distal fragments of transected axons rapidly
degenerate, in a process called Wallerian de-
generation: the membrane swells, beads
form, the cytoskeleton disintegrates, and the
axon ultimately fragments. Although de-
generation of axon stumps seems a likely
consequence of losing contact with the
soma, a spontaneous mutation in mice re-
vealed that Wallerian degeneration is an ac-
tive process: in Wlds mice, distal stumps
survive for weeks, eventually atrophying
without fragmentation. The Wlds mutation
also protects neurons from degeneration in
various disease models, suggesting that
Wallerian-like degeneration occurs in these
diseases and that elucidating the mecha-
nisms underlying Wallerian degeneration
might lead to treatments. Barrientos et al.
suggest that activation of the nonselective
mitochondrial permeability transition pore
(mPTP) in inner mitochondrial mem-
branes is central to Wallerian degeneration.
Inhibiting the mPTP prolonged axon sur-
vival in wild-type mouse nerve explants, but
not in Wlds explants. Conversely, activating
the mPTP triggered Wallerian-like degener-
ation in Wlds explants, but did not acceler-
ate degeneration in wild type.

Large ribbons (red, upper left) in inner hair cells are
associated with small postsynaptic glutamate recep-
tor patches (green), whereas smaller ribbons (lower
right) oppose larger patches. See the article by Liber-
man et al. for details.
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