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F Cellular/Molecular

Vesicles “Crowd Surf” Ribbon
Tethers to Synaptic Terminals

Cole W. Graydon, Jun Zhang, Nicholas W. Oesch,
Alioscka A. Sousa, Richard D. Leapman, et al.

(see pages 8948–8962)

In ribbon synapses, found in some sensory
systems, presynaptic vesicles move along
curious ribbon organelles, but how remains
unknown despite extensive electrophysio-
logical and morphological characterization
of the synapses. Now Graydon et al. have
used axial scanning transmission electron
microscope tomography to create three-
dimensional images of entire ribbons and
their associated vesicles in rat rod bipolar
cells. The team combined these structural
details with existing vesicle diffusion models
and electrophysiological measurements to
create a model in which simple diffusion
ruled vesicles’ movement down the ribbon.
Vesicles, always yoked to the ribbon by three
to five filamentous tethers, seem to “crowd
surf” along the ribbon’s standing popula-
tion of tethers, and tight vesicle packing
contributed to the fast flow. Vesicles that
contacted the synaptic membrane were
considered docked, and then became
primed over several hundred milliseconds
for voltage-dependent release. As previously
postulated, the ribbon appears to act like a
conveyor belt to the terminal—notably
without the use of motors or ATP.

F Development/Plasticity/Repair

Neuroplasticity following Poststroke
Deep Brain Stimulation

Jessica Cooperrider, Havan Furmaga, Ela Plow,
Hyun-Joo Park, Zhihong Chen, et al.

(see pages 9040 –9050)

Deep brain stimulation (DBS) is emerging
as a promising treatment to help the brain
regain function following neurologic in-
jury, but just how remains unclear. Now
Cooperrider et al. investigate the behavioral,
structural, and molecular consequences of
DBS in rats with cortical infarct. Rats re-
ceived ten biweekly treatments of a “regu-
lar” or “burst” pattern, or sham DBS from
an electrode preimplanted in the contralat-
eral cerebellum—an area functionally con-
nected to the lesioned cortex. Rats that
received real DBS showed marked improve-
ments on a motor-behavior test compared
to sham-treated animals. Next, the re-
searchers used intracortical microstimula-
tion of rats’ motor cortex to map the cortical
area dedicated to the forelimb, which was
more extensive in DBS-treated compared
with sham-treated rats. Western blotting of
perilesional tissue revealed that treatment
increased cellular proteins associated with
long-term potentiation and plasticity, includ-
ing NMDA-type glutamate receptors and
synaptophysin. Finally, three-dimensional
electron microscopy revealed that treated ani-
mals had significantly higher density of active
synapses. This work lends credence to the idea
that synaptic plasticity underlies stimulation’s
benefits.

F Systems/Circuits

Crisp Reflexive Movements Require
Olivary Gap Junctions

Jornt R. De Gruijl, Tycho M. Hoogland,
and Chris I. De Zeeuw

(see pages 8937– 8947)

Quick, reflexive movements require syn-
chronized firing of complex spikes by cere-
bellar Purkinje cells (PC), which are
organized into microzones. PCs of one mi-
crozone share a somatotopic receptive field
and climbing-fiber input from the inferior
olive (IO). Neurons of the IO depend on gap

junctions formed by connexin36 (Cx36) to
drive coordinated microzone firing. This
week, De Gruijl et al. combined in vivo
two-photon calcium imaging with high-
speed filming of movements in awake
behaving mice on a novel transparent
disc-shaped treadmill. Whereas wild-type
mice displayed synchronized PC complex-
spike firing during either stimulus-evoked
or spontaneous movements, mice lacking
Cx36 PCs retained the asynchronous fir-
ing patterns typically seen during rest.
Moreover, the researchers tied the Cx36-
dependent IO synchronization to the tim-
ing of reflexive movement—not just to
motor learning: in response to sensory
perturbation, mice without Cx36 exhib-
ited gradual, slow responses that had lost
their “crispness” compared to wild-type
mice.

F Behavioral/Cognitive

Amygdala Emerges as Neural
Substrate of Aversive Prediction

Stephen B. McHugh, Christopher Barkus,
Anna Huber, Liliana Capitão, João Lima, et al.

(see pages 9024 –9033)

Our survival depends on aversive learning—
that is, that certain cues signal a potentially
dangerous experience. But whereas reward
prediction has been mapped to midbrain
dopaminergic neurons, and the amygdala is
a known participant in fear conditioning,
the cells that encode predicted unpleasant-
ness remain equivocal. This week, McHugh
et al. measured hemodynamic signals and
local field potentials (LFP) that implicate the
basolateral amygdala. The authors trained
mice in a classic Pavlovian paradigm, pair-
ing an electric footshock with an auditory
tone. Amygdala tissue-oxygen (TO2) re-
sponses to the tone increased over training,
whereas responses to the unconditioned
shock itself or to a different tone not fol-
lowed by a shock declined. Similarly, LFP
indicated that theta oscillations increased in
response to the preshock but not the safe
tone, and fell in response to the shock over
training. During extinction, when the condi-
tioned stimulus was presented with no shock,
TO2 fell below baseline. Importantly, TO2 sig-
nals predicted fear behaviors. This report sug-
gests further investigation of the amygdala as
the substrate of aversive prediction.

Reconstruction depicts a blue ribbon leading to the white
plasma membrane, with yellow tethered and green docked
vesicles. See the article by Graydon et al. for details.
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