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Schwann Cells Promote and Inhibit
Na� Channel Clustering

Matthew G. Voas, Thomas D. Glenn,
Alya R. Raphael, and William S. Talbot

(see pages 14408 –14414)

Sodium channels are clustered at both the
axon initial segment (AIS) and nodes of
Ranvier in myelinated axons, but the mech-
anisms underlying clustering at these sites
differ: whereas clustering at the AIS is initi-
ated within the axon by ankyrin G, cluster-
ing at nodes requires initial interaction
between the axonal surface molecule neuro-
fascin and a protein secreted by myelinating
Schwann cells. Experiments by Voas et al. sug-
gest that Schwann cells actually cause two dif-
ferent effects, inhibiting the axon-intrinsic
clustering mechanism that operates at the AIS
as well as promoting clustering at nodes. Ze-
brafish in which Schwann cells were absent
from peripheral nerves had irregularly spaced,
abnormally elongated clusters of sodium
channels along the axon. Ankyrin G, but not
neurofascin, was required to form these clus-
ters, suggesting that the axon-intrinsic mecha-
nism was responsible. The number of clusters
was reduced in fish in which immature
Schwann cells associated with axons without
myelinating them, suggesting these cells in-
hibit the intrinsic clustering mechanism.

Œ Development/Plasticity/Repair

Adult Neurogenesis Differs in Mice
vs. Rats

Jason S. Snyder, Jessica S. Choe,
Meredith A. Clifford, Sara I. Jeurling,
Patrick Hurley, et al.

(see pages 14484 –14495)

Neurogenesis occurs in the adult dentate gy-
rus across species, but the extent to which
newborn neurons survive, become incorpo-
rated into functional circuits, and contrib-
ute to behaviors has been debated. Snyder et
al. hypothesized that contradictory results

in previous rodent studies largely reflect
species differences in maturation and/or
function of adult-born neurons. Although
the number of neurons born, relative to the
total number of neurons in the dentate, was
similar in mice and rats, a greater proportion
of adult-born neurons survived for 4 weeks in
rats. The expression of markers for immature
and mature neurons indicated that neurons
matured more rapidly in rats. Increases in the
expression of immediate early genes after sei-
zuresor learningsuggestedthatnewbornneu-
rons became functionally integrated into
circuits more quickly in rats than in mice, and
the proportion of neurons that became func-
tional was greater in rats. Finally, blocking
neurogenesis with irradiation impaired con-
textual fear conditioning only in rats.

f Behavioral/Systems/Cognitive

Spinal Cord Discriminates Regular
and Irregular Stimuli

Kyle M. Baumbauer, John R. Huie,
Abbey J. Hughes, and James W. Grau

(see pages 14383–14393)

Controllable and/or predictable aversive
stimuli are less stressful than those that are
uncontrollable or unpredictable. Repeated
exposure to unpredictable stimuli can lead
to learned helplessness, a reduced tendency
to avoid subsequent controllable stimuli.
Learning to anticipate aversive stimuli has
generally been assumed to occur in the
brain, but Baumbauer et al. have shown that
potentially predictable and unpredictable
stimuli have different effects on spinal cords
disconnected from the brain. Rats with
transected spinal cords learned to keep their
legs flexed to avoid a leg shock, but prior ad-
ministration of irregularly spaced tail shocks
prevented this learning. In contrast, adminis-
tration of regularly spaced tail shocks not only
failed to impair subsequent learning, but also
eliminatedtheeffectofvariablyspacedshocks.
The protective effect extended to variably
spaced shocks administrated up to 48 h before
or up to 24 h after the regular shocks. The pro-
tective effects were blocked by inhibiting

NMDA receptors, protein synthesis, or brain-
derived neurotrophic factor.

� Neurobiology of Disease

A�-Mediated Neurodegeneration
Requires Tau Phosphorylation

Christian Tackenberg and Roland Brandt

(see pages 14439–14450)

Alzheimer’s disease (AD) is characterized by
deposits of both amyloid-� (A�) and hyper-
phosphorylated tau, but although mutations
inamyloidprecursorprotein(APP)havebeen
linked to AD, tau mutations have not been.
This has led to the hypothesis that A� genera-
tion is the primary event in AD and ultimately
causes tau hyperphosphorylation. An emerg-
ing model suggests that cognitive decline re-
sults from A�-mediated loss of dendritic
spinesandsubsequentneurodegeneration.To
further elucidate the divergent signaling path-
ways underlying these events, Tackenberg and
Brandt overexpressed tau in hippocampal
slices from transgenic mice expressing mutant
APP. Mutant APP caused spine loss and
changes in spine shape regardless of whether
tau was overexpressed. The effects on spines
required A� production and activation of
NMDA receptors, calcineurin, and glycogen
synthase kinase-3� (GSK-3�). In contrast,
mutant APP did not increase neuronal death
unless tau was overexpressed and phosphory-
latedbyGSK-3�.Tau-mediatedneurotoxicity
also required A� production and NMDA re-
ceptor activation, but not calcineurin.

Compared to wild-type (left), hippocampal neurons from
transgenic mice expressing mutant APP (right) have fewer
dendritic spines. See the article by Tackenberg and Brandt for
details.
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