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TrkB Is Required on Both Sides of
Inhibitory Synapses

Albert I. Chen, Cindy N. Nguyen, David
R. Copenhagen, Sylvia Badurek, Liliana
Minichiello, et al.

(see pages 2769 –2780)

Mossy fiber afferents from spinal and
brainstem neurons terminate on cerebellar
granule cell dendrites within glomeruli.
Granule cell axons form parallel fibers,
which synapse on Golgi cells as well as Pur-
kinje cells. Golgi cell axons, in turn, termi-
nate on granule cell dendrites in glomeruli,
thus providing inhibitory feedback. The
brain-derived neurotrophic factor receptor
TrkB is expressed in all cerebellar neurons,
and knocking out TrkB in mice causes
ataxia and decreases the number of Golgi–
granule cell synapses. Chen et al. found that
knock-out of TrkB in Golgi cells reduced
presynaptic clustering of the GABA-
synthesizing enzyme GAD67, whereas
knock-out in granule cells reduced postsyn-
aptic localization of gephyrin, a scaffolding
protein required for GABA receptor cluster-
ing. Inhibiting TrkB function after synapses
developed also disrupted GAD67 and
gephyrin clustering. TrkB knock-out also
reduced presynaptic and postsynaptic ex-
pression of the cell adhesion molecule
contactin-1, and contactin-1 knock-out dis-
rupted localization of GAD67 and gephyrin,
suggesting TrkB influences GABAergic syn-
apses by regulating contactin-1 expression.

Œ Development/Plasticity/Repair

Pet1 Knock-out Spares Functionally
Related Serotonergic Neurons

Vera Kiyasova, Sebastian P. Fernandez,
Jeanne Laine, Lea Stankovski, Aude
Muzerelle, et al.

(see pages 2756 –2768)

Serotonin modulates many functions in-
cluding respiration, thermoregulation,
arousal, eating, pain sensitivity, stress re-
sponses, and learning. Most serotonergic
neurons reside in the brainstem raphe nu-

clei; those in the rostral nuclei project to the
forebrain, while those in caudal nuclei in-
nervate the brainstem and spinal cord. Little
is known about the functional organization
of neurons within and between these nuclei,
however. Subpopulations of serotonergic
neurons differ in their dependence on tran-
scription factors, such as Pet1, and Kiyasova
et al. demonstrate that this difference can be
used to examine functional groupings. Al-
though Pet1 knock-out largely prevented
serotonergic fate specification, �25% of se-
rotonergic neurons, distributed across all
raphe nuclei, were spared. Serotonergic in-
nervation of many brain areas was drasti-
cally reduced, but innervation of areas
involved in stress and/or autonomic re-
sponses was largely intact. Mutant mice
showed less fear of bright, open spaces than
controls, but their conditioned fear re-
sponses were greater, suggesting that gener-
alized and specific fears are modulated by
different serotonergic pathways.

f Behavioral/Systems/Cognitive

Expiratory pFRG Neurons Are
Inhibited during Rest

Silvia Pagliardini, Wiktor A.
Janczewski, Wenbin Tan, Clayton T.
Dickson, Karl Deisseroth, et al.

(see pages 2895–2905)

Breathing seems like a simple motor func-
tion, but complex neural circuits involving
several brainstem nuclei produce and con-
tinually modulate the ongoing rhythm and
coordinate contractions of the diaphragm
and upper airway musculature. During rest,
breathing is primarily driven by contraction
of the diaphragm, which produces negative

pressure leading to inspiration; expiration
then occurs passively as the diaphragm re-
laxes. But active expiration sometimes oc-
curs, for example, during exercise. In young
rats, active expiration occurs regularly and is
driven by rhythmically active neurons in the
parafacial respiratory group (pFRG). Nei-
ther active expiration nor rhythmic activity
in pFRG occurs in resting adult rats, how-
ever. Pagliardini et al. found that GABA and
glycine antagonists caused some pFRG neu-
rons to become rhythmically active and in-
duced active expiration in anesthetized
adult rats. Photostimulating pFRG neurons
that expressed channelrhodopsin produced
similar effects. These data suggest that active
expiration is driven by pFRG neurons that
are inhibited during rest.

� Neurobiology of Disease

Mutant GFAP Produces
Leukodystrophy in Drosophila

Liqun Wang, Kenneth J. Colodner, and
Mel B. Feany

(see pages 2868 –2877)

Leukodystrophies are diseases that primar-
ily affect myelin. One such disorder, Alexan-
der disease, is characterized by inclusions,
called Rosenthal fibers, in astrocytes
throughout the brain. The disease is caused
by mutation of an astrocytic intermediate
filament protein, glial fibrillary acidic pro-
tein (GFAP), which is one of the main com-
ponents of Rosenthal fibers. How the
mutations lead to the protein’s accumula-
tion is unknown, but the accumulation of
two chaperone proteins along with GFAP in
Rosenthal fibers suggests that misfolding of
mutant GFAP may lead to aggregation,
which in turn triggers downstream patho-
logical events. To study the pathological
mechanisms underlying Alexander disease,
Wang et al. expressed human mutant GFAP
in Drosophila glia. This produced several
features reminiscent of Alexander disease,
including formation of astrocytic inclusions
containing GFAP and a chaperone protein,
increase in inclusions with age, neuron
death, and increased susceptibility to sei-
zures. Oxidative stress and autophagy were
also induced, suggesting a role for these pro-
cesses in Alexander disease.

Loss of TrkB in presynaptic Golgi cells (right) resulted in re-
duced GAD67 localization (green) in cerebellar glomeruli
compared to controls (left). Blue, Mossy fiber terminals. See
the article by Chen et al. for details.
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