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Caspase-3 Is Required for Axonal
Pruning and Degeneration

David J. Simon, Robby M. Weimer,
Todd McLaughlin, Dara Kallop,
Karen Stanger, et al.

(see pages 17540 –17553)

Axonal arbors initially grow longer and more
complex than necessary, either overshooting
their targets or excessively innervating them.
Exuberant axons ultimately are pruned. In
many ways, developmental axonal loss resem-
bles programmed cell death. For example, the
apoptosis-triggering proteins BAX and
caspase-6 participate in the degeneration of
dorsal root ganglion (DRG) axons after nerve
growth factor (NGF) withdrawal in vitro. But
researchers have not consistently detected ac-
tivation of caspase-3, an essential component
of apoptotic pathways, in degenerating axons.
After finding that caspase-3 was required to
activate caspase-6 in vitro, however, Simon et
al. examined axon degeneration and pruning
in mice lacking caspase-3. Surprisingly, they
found that cultured DRG axons from these
mice did not degenerate after NGF with-
drawal, and pruning of mutant retinal gan-
glion cell axons was delayed in vivo. Only low
levels of caspase-3 activity were detected in
wild-type DRG axons after NGF withdrawal,
which explains why its activity was sometimes
missed previously. Nonetheless, low levels
were sufficient to activate caspase-6.

Œ Development/Plasticity/Repair

Nogo Regulates Neuroblast
Generation and Migration in Adults

Chiara Rolando, Roberta Parolisi,
Enrica Boda, Martin E. Schwab,
Ferdinando Rossi, et al.

(see pages 17788 –17799)

In the mature nervous system, the transmem-
brane protein Nogo-A is expressed primarily
in oligodendrocytes and is one of the main
glia-associated inhibitors of axonal regenera-
tion.Nogo-Ainteractswithdifferentreceptors
via different domains: the Nogo-66 domain
interacts with Nogo receptor-1 (NgR1),
whereas the�20 domain interacts with an un-
known receptor. Both receptors activate sig-

naling cascades that destabilize the actin
cytoskeleton and cause growth cone collapse,
but as Rolando et al. demonstrate, the do-
mains have distinct functions in the subven-
tricular zone (SVZ) of adult mice. First,
preventing interaction between Nogo-A,
which was expressed exclusively in neuro-
blasts, to NgR1, which was expressed only in
neural stem cells (NSCs), increased NSC pro-
liferation. Thus, neuroblasts can inhibit their
own production if they accumulate in the
SVZ. In addition, blocking interactions be-
tween the Nogo-A �20 domain and its recep-
tor reduced migration of neuroblasts out of
the SVZ, indicating that Nogo-A also prevents
accumulation of neuroblasts in the SVZ by
promoting their migration along the rostral
migratory stream.
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Thalamic Matrix Neurons Excite
Cortical L1 Interneurons

Scott J. Cruikshank, Omar J. Ahmed,
Tanya R. Stevens, Saundra L. Patrick,
Amalia N. Gonzalez, et al.

(see pages 17813–17823)

Neurons of the thalamic intralaminar, parala-
minar, and midline nuclei project widely
throughthecortex,terminatinginlayer1(L1).
Although these “matrix” neurons are thought
to play key roles in awareness and vigilance,
little is known about how they influence their
targets, or even what their target neurons are.
Therefore, Cruikshank et al. expressed chan-

nelrhodopsin in neurons of mouse paralami-
nar and ventral midline nuclei, then optically
stimulated axons in medial prefrontal cortical
slices. Matrix neurons terminated primarily in
theouterportionsofL1,makingsynapticcon-
tactswithL1interneuronsandL2/3pyramidal
cell dendrites. Stimulation produced fast glu-
tamatergic EPSPs and occasional spiking in
both postsynaptic cell types, but the EPSPs
were larger in interneurons. Because L1 in-
terneuronsmadeinhibitorysynapsesontopy-
ramidal cells, thalamocortical stimulation
produced short-latency excitation followed by
delayed inhibition in pyramidal cells. Interest-
ingly, however, direct EPSPs were facilitated
during stimulus trains, whereas feedforward
inhibitoryresponsesweredepressed.Thus,the
net effect on pyramidal neurons may depend
on the duration of thalamocortical activity.

� Neurobiology of Disease

Interleukin-1� Inhibits BDNF-
Dependent LTP Stabilization

Liqi Tong, G. Aleph Prieto, Enikö A. Kramár,
Erica D. Smith, David H. Cribbs, et al.

(see pages 17714 –17724)

Prolonged inflammation causes pathological
increases in cytokines such as interleukin-1�
(IL-1�), which can impair memory and con-
tribute to neurodegenerative diseases. IL-1�
appearstoproducesucheffectspartlybyinter-
feringwithsignalinginducedbybrain-derived
neurotrophic factor (BDNF). Induction of
long-term potentiation (LTP) by theta-burst
stimulation (TBS) causes BDNF to activate its
receptor TrkB, initiating a signaling cascade
involving Akt kinase that leads to inactivation
oftheactin-severingproteincofilinandactiva-
tion of the transcription factor CREB. CREB
increases transcription of Arc and Homer1a,
which promote F-actin polymerization re-
quired for spine remodeling and stabilization
of LTP. In acute hippocampal slices, Tong et
al.showthatTBSproducedBDNF-dependent
LTP; but if slices were preincubated with IL-
1�, potentiation was short-lived and was not
associated with F-actin polymerization. IL-1�
also reduced the effects of exogenous BDNF
on Akt and CREB activation, Arc and
Homer1a expression, and cofilin inactivation.
Effectsof IL-1�were inturnblockedby inhib-
iting its downstream effector p38 MAPK.

In adult mouse SVZ, Nogo-A (green) is not expressed in neural
stem cells (red), but is expressed in young neuroblasts. See
the article by Rolando et al. for details.
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