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F Development/Plasticity/Repair

Synaptotagmin-12 Plays a Role in
Presynaptic LTP

Yea Jin Kaeser-Woo, Thomas J. Younts,
Xiaofei Yang, Peng Zhou, Dick Wu, et al.

(see pages 9769 –9780)

Synaptotagmins (Syts) are best known as
calcium sensors for synaptic vesicle release.
But many synaptotagmins do not bind cal-
cium; the function of these proteins is
poorly understood. Syt12 is a widely ex-
pressed calcium-independent synaptotag-
min that colocalizes with Syt1 in synaptic
vesicles and is phosphorylated by cAMP-
dependent protein kinase (PKA). To inves-
tigate Syt12 function, Kaeser-Woo et al.
generated Syt12-null mice and knock-in
mice expressing mutated Syt12 that lacked
the PKA-dependent phosphorylation site
(S97A). Neither mutation altered evoked or
spontaneous excitatory or inhibitory trans-
mission in cortical or hippocampal CA1
neurons, and neither disrupted short-term
facilitation at mossy fiber synapses in CA3.
Both mutations, however, greatly reduced
the enhancement of synaptic responses by
adenylate cyclase activation in CA3, and
both reduced long-term potentiation (LTP)
of mossy fiber synapses, a presynaptic, PKA-
dependent form of LTP. These results indi-
cate that presynaptic LTP of mossy fiber
synapses requires phosphorylation of Syt12
at S97. But the role of Syt12 at the numerous
other synapses where it is expressed remains
elusive.

F Systems/Circuits

Pumilio-2 Represses Na�-Channel
Translation in Rats

Heather E. Driscoll, Nara I. Muraro,
Miaomiao He, and Richard A. Baines

(see pages 9644 –9654)

Neurons keep their activity within an ap-
propriate range by homeostatic mecha-
nisms such as changing surface levels of
neurotransmitter receptors and modifying
ion channel properties and expression. Dro-
sophila neurons, for example, respond to
prolonged depolarization by reducing ex-
pression of voltage-gated sodium channels,

which are required for action potential gen-
eration. This downregulation is mediated by
the translational repressor Pumilio, which
binds to regulatory regions of the sodium
channel transcript. Driscoll et al. now show
that rat Pumilio-2 is similarly involved in
activity-dependent regulation of sodium
channel expression in cultured cortical neu-
rons. Besides increasing neuronal excitabil-
ity and sodium current (INa) amplitude,
blocking excitatory transmission reduced
Pumilio-2 levels. In contrast, blocking in-
hibitory transmission increased Pumilio-2
levels while decreasing neuronal excitability
andINa amplitude.KnockingdownPumilio-2
increased INa and excitability and countered
the effect of blocking inhibition. These effects
were likely mediated by binding of Pumilio-2
to a regulatory region in NaV1.6 mRNA, be-
cause NaV1.6 expression increased in activity-
deprived neurons and decreased when
inhibition was blocked.

F Behavioral/Cognitive

Continuous Flash Suppression
Reduces V1 Activation

Shlomit Yuval-Greenberg and David J. Heeger

(see pages 9635–9643)

An image presented to one eye can be ren-
dered imperceptible by presenting a rapidly
changing stimulus to the other eye. This
technique, called continuous flash suppres-
sion (CFS), is used to study neural correlates
of perception. Although CFS suppresses
stimulus-related responses in higher visual
cortical areas, a recent study reported that
such suppression did not occur in human
primary visual cortex (V1). Because effects
of CFS are likely to be small, however,
Yuval-Greenberg and Heeger re-examined
effects in V1 using a protocol similar to that
used previously, but averaging over more
trials to detect small effects and using psy-
chophysical tests to verify that targets sub-
ject to CFS were invisible. Target-induced
responses in V1 were greater when the target
and mask were presented to the same eye
(when CFS was absent) than when the target
and mask were presented to different eyes.
Such suppression was evident even for high-
contrast stimuli that were visible to partici-
pants. Targets rendered invisible by CFS
evoked no detectable activity in V1.

F Neurobiology of Disease

Big and Small A� Oligomers Have
Different Pathological Effects

Cláudia P. Figueiredo, Julia R. Clarke,
José Henrique Ledo, Felipe C. Ribeiro,
Carine V. Costa, et al.

(see pages 9626–9634)

Much evidence suggests that soluble oligom-
ers of �-amyloid peptides (A�Os) cause syn-
aptic dysfunction and cognitive impairment
in Alzheimer’s disease (AD). A�Os ranging in
size from low-molecular-weight (LMW)
dimers to high-molecular-weight (HMW)
dodecamers accumulate in the brains of AD
patients; but the pathological roles of A�Os of
different sizes have been debated. In fact,
Figueiredo et al. report that both LMW and
HMW A�Os impair cognition, but they do so
in different ways. When injected into mice, all
A�Os disrupted performance on an object
recognition test. But performance returned to
control levels within 1 week after injection of
HMW A�Os, whereas impairment persisted
afterLMWA�Oswereinjected.Furthermore,
LMW A�Os reduced hippocampal levels of
the presynaptic protein synaptophysin and an
NMDAreceptorsubunit,whereasreactiveox-
ygen species (ROS) were produced exclusively
by HMW A�Os. Interestingly, the NMDA re-
ceptorblockermemantinepreventedeffectsof
HMW but not LMW A�Os, which may ex-
plain the drug’s limited effectiveness in treat-
ing AD.

Synaptophysin immunoreactivity was lower in hippocampal
CA1 14 days after intracerebroventricular injection of LMW
A�Os (bottom) than after injection of vehicle (top). See the
article by Figueiredo et al. for details.
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