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Piriform Cortical Neurons Lack
Dendritic NMDA Spikes
Brice Bathellier, Troy W. Margrie, and
Matthew E. Larkum
(see pages 12641–12652)

Synaptic currents decrease impedance locally
and thus dampen membrane potential
changes produced by simultaneous activation
of nearby synapses. Consequently, activating
clustered synapses is less likely to elicit action
potentials than activating widely distributed
synapses.Productionofdendriticcalciumand
NMDA spikes circumvents the sublinear
summation of clustered inputs, thus allowing
clustering of inputs on separate dendritic
branchesto increasethecomputationalpower
of the dendritic tree. According to Bathellier et
al., this strategy does not underlie olfactory
processing in rat piriform cortex. Stimulation
of distal apical dendrites of piriform cortical
neurons (which receive inputs from olfac-
tory bulb) did not elicit NMDA spikes. Al-
though active properties were present in the
dendrites, the spikes they produced were
greatly attenuated at the soma and had a
large hyperpolarizing component that likely
further attenuated EPSCs. Recordings from
dendrites during olfactory nerve stimula-
tion suggested inputs from single axons
were widely distributed on the tree, as ex-
pected when dendritic spikes are absent.

Œ Development/Plasticity/Repair

VCX-A Regulates Neurite Formation

Xinfu Jiao, Hongxin Chen, Jianmin
Chen, Karl Herrup, Bonnie L. Firestein,
et al.

(see pages 12419 –12427)

As mRNA is transcribed, a methylated
guanosine cap is added to the 5� end. This
cap binds proteins involved in translation
initiation, and it limits mRNA degradation.
VCX-A, a protein found only in primates,
binds to 5� capped mRNA, and its deletion
causes mental retardation. By binding to the
capped end of mRNAs, VCX-A could pre-
vent decapping and thus stabilize mRNAs,
or it could prevent translation machinery
from binding to mRNA and thus block
translation. Jiao et al. report that both of
these effects might occur in neurons, de-
pending on the mRNA: VCX-A overexpres-
sion increased levels of some mRNAs and
decreased levels of other proteins. One or
both processes might regulate neurite for-
mation, because the number of VCX-A foci
increased in nascent neurites of human neu-
roblastoma cells, knockdown of VCX-A re-
duced the number of neurites formed, and
expressing human VCX-A in cultured rat
hippocampal neurons increased the num-
ber of neurites.

f Behavioral/Systems/Cognitive

Saccadic Suppression Arises in
Cortical Motion Areas

Frank Bremmer, Michael Kubischik,
Klaus-Peter Hoffmann, and Bart
Krekelberg

(see pages 12374 –12383)

During saccades, we don’t perceive the
motion of the visual field because sensitiv-
ity to visual motion is reduced. Where
does saccadic suppression of visual re-
sponses arise? To answer this question,
Bremmer et al. recorded responses of neu-
rons in four visual cortical areas involved
in spatial and motion processing to stim-
uli presented before, during, or after sac-
cades. In some areas, most notably the

medial superior temporal area, responses
to stimuli were suppressed before the sac-
cade began, indicating that suppression is
not a consequence of changes in visual in-
put resulting from eye movement. In the
lateral intraparietal area, neuronal re-
sponses were dominated by the saccade
itself, regardless of the presence of visual
stimuli. Because the effect of saccades on
neuronal responses were qualitatively dif-
ferent in the four areas, the authors con-
clude that the suppression is generated
locally, rather than arising at an earlier vi-
sual processing step, e.g. the lateral genic-
ulate nucleus, as others have proposed.

� Neurobiology of Disease

Knockdown of MeCP2 Reduces
Synaptic Strength Postsynaptically

Lydia Wood, Noah W. Gray, Zhaolan
Zhou, Michael E. Greenberg, and
Gordon M. G. Shepherd

(see pages 12440 –12448)

Mutation of the transcriptional regulator
methyl-CpG-binding protein 2 (MeCP2)
causes Rett syndrome, a neurodevelopmen-
tal disorder that involves loss of motor skills.
Rett syndrome is thought to result from dis-
ruption of motor cortical circuits, because
stimulation of spinal circuits produces nor-
mal muscle responses. Knock out of MeCP2
has been found to reduce excitatory input to
cortical and hippocampal neurons, and to
increase inhibitory input in some regions.
To examine cell-autonomous, exclusively
postsynaptic effects of MeCP2 deficiency,
Wood et al. knocked down its expression in
a subset of layer 2/3 pyramidal cell progeni-
tors via in utero electroporation of inhibi-
tory RNAs, then mapped inputs to motor-
frontal cortical neurons in slices from 3–4-
week-old rats using glutamate uncaging to
photostimulate presynaptic neurons.
MeCP2-deficient neurons received ascend-
ing excitatory inputs from layer 3/5A, lateral
excitatory inputs from layer 2/3, and inhib-
itory input, as usual, but the strength of as-
cending inputs was reduced in MeCP2-
deficient neurons compared to neighboring
wild-type neurons.

Anterior piriform cortex slice with reconstructions of the three
main excitatory cell types superimposed. Left, deep pyrami-
dal cell; middle, superficial pyramidal cell; right, semilunar
cell. See the article by Bathellier et al. for details.
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