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F Cellular/Molecular

Coordination of Vesicle Release
Varies in Hair Cells

Lisa Grant, Eunyoung Yi, and Elisabeth
Glowatzki

(see pages 4210 – 4220)

In the cochlea, each auditory nerve fiber re-
ceives input via ribbon synapses from one in-
ner hair cell. Each ribbon synapse is graded,
continuallyreleasesneurotransmitter,andcan
release multiple vesicles at once, resulting in a
broad range of EPSC amplitudes in the affer-
ent fiber. Before hearing onset in rats, EPSCs
produced in auditory nerve fibers by single
ribbon synapses have variable shapes, with
(monophasic) or without (multiphasic) in-
flection points in the rising or falling phase,
suggesting that the coordination of vesicle
release varies. To determine whether release
becomes more synchronous as synapses
mature, Grant et al. compared EPSCs in af-
ferent boutons before and after hearing onset.
Although the proportion of monophasic EP-
SCs increased after hearing onset, both
monophasicandmultiphasicEPSCsoccurred
in every recorded fiber, regardless of age.
Charge transfer was similar for monophasic
and multiphasic EPSCs, suggesting the
number of released vesicles was constant.
How and why coordination of vesicle re-
lease varies remains unknown.

Œ Development/Plasticity/Repair

Interkinetic Nuclear Migration
Requires Ca2� and Gap Junctions

Xiuxin Liu, Kazue Hashimoto-Torii,
Masaaki Torii, Chen Ding, and Pasko Rakic

(see pages 4197– 4209)

Early in nervous system development, neu-
ronal precursors proliferate in neuroepithe-
lia, such as the ventricular zone. During
proliferation, cell nuclei migrate toward the
basal surface of the epithelium for DNA rep-
lication and return to the apical (ventricu-
lar) surface for mitosis. Whereas nuclei are
thought to be passively pushed away from
the ventricular surface by cell proliferation,

apically directed migration is an active pro-
cess that requires microtubules to pull the
nucleus toward the centrosome. Liu et al.
investigated the molecular regulators of api-
cal nuclear migration in neocortical slices
from embryonic mice. Based on several ob-
servations, they propose that apically di-
rected migration is regulated by calcium
transients that are initiated by activation of
inositol 1,4,5-trisphosphate (IP3) receptors
on intracellular stores. They suggest IP3

passes through gap junctions to activate cal-
cium transients in coupled cells, while ATP
efflux through hemichannels results in acti-
vation of ATP-gated P2Y receptors that
stimulate production of IP3 in nearby cells.

f Behavioral/Systems/Cognitive

Discrete and Rhythmic Movements
Are Controlled Independently

Tsuyoshi Ikegami, Masaya Hirashima,
Gentaro Taga, and Daichi Nozaki

(see pages 4515– 4521)

In theory, rhythmic movements (e.g., walk-
ing) could be produced by repeating motor
commandsfordiscretemovements(e.g., step-
ping); conversely, discrete movements could
be produced by truncating commands for
rhythmicmovements.But the twomovement
types could be produced by separate neural
programs. Ikegami et al. reasoned that if dis-
crete and rhythmic movements are controlled
by the same neural networks, learned modifi-
cationsofdiscretebehaviors shouldtransfer to
performance of related rhythmic behaviors,
and vice versa. They therefore had human
subjectsmakediscreteorrhythmicarmmove-
ments to move a cursor between two points
on a display. They then rotated the display,
forcing subjects to learn a new visuomotor
transform. When subjects first learned the
transformfordiscretemovements,theysubse-
quently performed rhythmic movements
without errors. But when subjects first learned
the transform for rhythmic movements, they
made errors on subsequent discrete move-
ments,suggestingthetwotypesofmovements
arecontrolledbyatleastpartiallyseparateneu-
ral systems.

� Neurobiology of Disease
Mitofusin 2 Mutations Disrupt
Mitochondrial Transport

Albert Misko, Sirui Jiang, Iga Wegorzewska,
Jeffrey Milbrandt, and Robert H. Baloh
(see pages 4232– 4240)

Mitochondriaaredynamicorganelles thatun-
dergo continual fusion and fission, as well as
anterograde and retrograde transport along
microtubules in neuronal processes. In addi-
tion to generating ATP, mitochondria are im-
portant for calcium homeostasis—functions
that are critical at synaptic terminals, where
mitochondriaareconcentrated.Defectsinmi-
tochondrial proteins underlie several neuro-
degenerative diseases, including the most
common axonal form of Charcot–Marie–
Tooth disease, CMT2A. CMT2A is character-
ized by selective degeneration of the longest
peripheral axons and is usually caused by mu-
tations in mitofusin 2 (MFN2). Although
MFN2isinvolvedinmitochondrial fusion,fu-
sion is not disrupted by some mutations that
cause CMT2A, suggesting that MFN2 has
other essential functions. Indeed, Misko et al.
report that MFN2 associates with proteins in-
volved in axonal transport of mitochondria
and that knockout of MFN2 disrupted mito-
chondrial transport. Furthermore, CMT2A-
associated mutations in MFN2 disrupted
mitochondrial transportregardlessofwhether
they disrupted mitochondrial fusion.

Representations of cursor movements during discrete (blue) and
rhythmic(red)movements.Aftervisualrotation(lefttrajectories),
subjects initially made errors when trying to make a correct (ver-
tical) movement. Subjects learned to make correct movements
over subsequent trials. When the response was learned first for
discrete movements (top trajectories) subjects made no errors on
subsequentrhythmictrials,butwhensubjectslearnedthemovement
first for rhythmic movements (bottom), errors were made on subse-
quentdiscretetrials.SeethearticlebyIkegamietal. fordetails.
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