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F Cellular/Molecular

N-Cadherin Is Required for LTP
Maintenance

Ozlem Bozdagi, Xiao-bin Wang, Jessica
S. Nikitczuk, Tonya R. Anderson, Erik
B. Bloss, et al.

(see pages 9984 –9989)

Certain patterns of synaptic activity cause
rapid increases in EPSP size and dendritic
spine volume. When these changes persist
as long-term potentiation (LTP), addi-
tional molecular and structural changes
occur: new AMPA receptors are inserted,
the size of the synaptic interface increases,
and the number of vesicles released presyn-
aptically increases. The cell adhesion mole-
cule N-cadherin is expressed presynaptically
and postsynaptically, forms trans-synaptic
homophilic interactions, and affects spine
stability and presynaptic vesicle release in
developing neurons. To investigate the role
of N-cadherin in synaptic plasticity in ma-
ture hippocampal neurons, Bozdagi et al.
conditionally knocked-out N-cadherin in
postnatal mice. Unlike in developing neu-
rons, synaptic transmission and spine den-
sity and morphology were unaffected by
postnatal loss of N-cadherin. But although
theta-burst stimulation of hippocampal
slices from knock-out mice caused normal
increases in EPSP slope and spine volume,
these quickly returned to baseline in knock-
outs while remaining elevated in controls.
Therefore, N-cadherin appears necessary
for maintaining LTP.

Œ Development/Plasticity/Repair
Engrailed Regulates Cerebellar
Afferent Arborization

Roy V. Sillitoe, Michael W. Vogel,
and Alexandra L. Joyner

(see pages 10015–10024)

Sensory afferents subserving different
functions project to different lobules in
the vermis of the cerebellum. Within these
lobules, afferent arborization is patterned
into domains that mirror stripes of pro-
tein expression in Purkinje neurons. En-
grailed (En) transcription factors 1 and 2
are involved in the development of both
the protein expression pattern and lobule
foliation, with En1 playing a larger role in
the former and En2 being more important
in the latter. Therefore, Sillitoe et al. asked
what role En1 and En2 have in patterning
afferent arborization. Examining trans-
genic mouse lines in which the levels of
En1 and En2—and thus the extent of dis-
ruption of foliation and protein pattern-
ing—varied, they found that arborization
of spinocerebellar afferents mirrored ex-
pression of Purkinje cell protein expression,
regardless of lobule structure. Because the
protein expression patterns develop before
afferents arrive, the data suggest that En1
and En2 regulate afferent terminal arboriza-
tion by shaping protein expression.

f Behavioral/Systems/Cognitive

Mice with High APP Levels Can
Copulate after Castration

Jin Ho Park, Paul J. Bonthius, Houng-
Wei Tsai, Stefan Bekiranov, and Emilie
F. Rissman

(see pages 9967–9972)

In most rodents, male sexual activity
ceases after castration; but �30% of male
mice of the B6D2F1 strain continue to dis-
play ejaculatory reflexes for weeks after
castration. Numerous unsuccessful at-
tempts have been made to identify the
molecular underpinnings of this anoma-
lous behavior. To this end, Park et al. used
gene expression microarrays to identify
differences in brain areas that control sex-

ual behavior between B6D2F1 mice that
copulated after castration (“maters”) and
those that did not (“non-maters”). They
narrowed the list of differentially expressed
genes to two that were higher in maters and
four that were lower. Surprisingly, the two
genes upregulated in maters were amyloid
precursor protein (APP) and the micro-
tubule-associated protein tau—both of
which are implicated in Alzheimer’s disease
pathology. APP levels decreased after castra-
tion in non-maters, but not in maters.
Moreover, mice of a different strain that
overexpressed APP showed more sexual be-
haviors both before and after castration
than did control mice.

� Neurobiology of Disease
Transplanted Neural Precursor Cells
Reduce Tau-Induced Degeneration

David W. Hampton, Daniel J. Webber,
Bilada Bilican, Michel Goedert, Maria
Grazia Spillantini, et al.

(see pages 9973–9983)

Intracellular aggregations of hyperphos-
phorylated tau protein characterize sev-
eral neurodegenerative diseases, and tau
mutations cause frontotemporal demen-
tia. Transgenic mice expressing mutated
tau also accumulate hyperphosphorylated
tau in neurons, and Hampton et al. now
show that these mice have progressive
neuronal loss and astrogliosis in layers I-II
of frontal cortex starting by age 3 months.
More importantly, they found that trans-
plantation of neural precursor cells (NPCs)
into transgenic mice at age 2 months greatly
improved neuronal survival at 3 and 5
months, without affecting tau phosphoryla-
tion or accumulation. All transplanted
NPCs detected in the brain expressed glial—
mainly astrocytic—markers, and there was
a corresponding increase in glial cell-deri-
ved neurotrophic factor. No neuronal dif-
ferentiation was detected. Transplantation
of astrocytes derived from ex vivo differenti-
ation of NPCs also increased neuronal sur-
vival in the mutant mice. These results add
to increasing evidence that NPC transplan-
tation may successfully reduce neurodegen-
eration via glia-mediated neuroprotection,
even though neurons are not replaced.

Theta burst stimulation increases spine volume in both
control (top) and knock-out (bottom) mice. But whereas
increases persist in controls, they return to baseline in
knock-outs. Images were taken before (left frames), 5
min after (middle frames), or 45 min after (right frames)
stimulation. See the article by Bozdagi et al. for details.
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