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ErbB4 Is Expressed Primarily in
GABAergic Neurons

Jonathan C. Bean, Thiri W. Lin,
Anupama Sathyamurthy, Fang Liu,
Dong-Min Yin, et al.

(see pages 13549 –13566)

Mutations in the genes encoding the growth
factor neuregulin-1 and its receptor ErbB4 are
risk factors for schizophrenia. Neuregulin-1
regulatesnumerousprocesses thatmaybedis-
rupted in schizophrenia, including neuronal
migration, myelination, synaptic plasticity,
and neurotransmitter release. Which neurons
it acts on is unclear, however. To investigate
this question, Bean et al. created transgenic
mice expressing red and green fluorescent
proteins in ErbB4-expressing cells and
GABAergic neurons, respectively. ErbB4 ex-
pression was highest in the cerebral cortex
and amygdala, where it was present almost
exclusively in GABAergic neurons. ErbB4 was
also expressed predominantly in GABAergic
neurons in hippocampus and basal ganglia.
Outside the telencephalon, ErbB4 was ex-
pressed in various other cell types, including
cells expressing the glial marker S100� in thal-
amus, some dopaminergic and serotonergic
neurons in the midbrain, and oxytocin-
expressing neurons in hypothalamus. These
results complement previous studies that sug-
gest serotonergic and inhibitory function are
disrupted in schizophrenia, and they also re-
veal a possible contribution of oxytocin neu-
rons in the disease.

F Development/Plasticity/Repair

proBDNF Reduces Surface Levels of
GABAA Receptors

Baptiste Riffault, Igor Medina, Camille Dumon,
Carine Thalman, Nadine Ferrand, et al.

(see pages 13516 –13534)

Neurotrophins are synthesized as larger
precursors (proneurotrophins) that can be
cleaved either intracellularly or extracellu-
larly to form mature proteins. Mature and
pro neurotrophins often exert opposing ef-
fects on neurons by activating Trk and
p75NTR receptors, respectively. For exam-
ple, NGF promotes neuronal survival while
proNGF promotes apoptosis, and BDNF

promotes long-term potentiation while
proBDNF promotes long-term depression.
BDNF also promotes formation and matu-
ration of GABAergic synapses by increasing
surface expression of GABAA receptors
(GABAARs), and Riffault et al. now report
that proBDNF reduces surface levels of these
receptors. In rat hippocampal cultures, ex-
pressing cleavage-resistant proBDNF or in-
hibiting extracellular cleavage of endogenous
proBDNF reduced surface expression and
synaptic clustering of GABAARs. These effects
required activation of p75NTR signaling,
downstream activation of the phosphatase
and tensin homolog PTEN (which is inhib-
ited by BDNF) and dephosphorylation of
GABAAR �3 subunits. Dephosphorylation
led to endocytosis and lysosomal degrada-
tion of GABAARs and thus reduced the fre-
quency and amplitude of miniature IPSCs
in vitro and in vivo.

F Systems/Circuits

Quantitative Measures Define Four
Collicular Neuron Classes

Samuel D. Gale and Gabe J. Murphy

(see pages 13458 –13471)

The superior colliculus (SC) is important
for directing visual attention to salient stim-
uli. Neurons in the superficial layers (sSC)
receive inputs from retinal ganglion cells
and visual cortex. Qualitative morphologi-
cal features have been used to classify sSC
neurons into five groups, but the response
properties of neurons in each class are
poorly defined. To facilitate future investi-
gations of sSC function, Gale and Murphy
used a quantitative approach to categorize
neurons based on both morphological and
electrophysiological characteristics. They
describe four classes of neurons: wide-field,
narrow-field, horizontal, and stellate cells.
They determined the preferred visual stim-
uli for each class and used transgenic mouse
lines in which different classes could be spe-
cifically targeted to reveal the projection
patterns of three classes. Wide-field cells re-
sponded preferentially to small, moving
stimuli; narrow-field cells preferred small
stimuli and were often direction selective;
and horizontal cells, which were the only
GABAergic cells, responded best to large
stationary or quickly moving stimuli.

F Neurobiology of Disease

APP in GABAergic Neurons Affects
Adult-Born Granule Cells

Baiping Wang, Zilai Wang, Lu Sun, Li Yang,
Hongmei Li, et al.
(see pages 13314 –13325)

Overproduction of �-amyloid peptides from
amyloid precursor protein (APP) is consid-
ered a major contributor to Alzheimer’s dis-
ease(AD).While�-amyloidisneurotoxicand
impairs synaptic function, loss of normal
functions of APP and its cleavage products
may also contribute to AD. APP is thought to
have roles in neuronal differentiation, neurite
outgrowth, and synaptogenesis, but its roles in
the adult brain are poorly understood. Wang
et al. gained insight into APP functions by
knocking it out in mice. Production of new
neurons in adult dentate gyrus was greater in
APP-null mice than in controls, but adult-
born granule cells had less-developed den-
driticarborsanddidnotsurviveas long.These
defects likely contributed to impairments in
distinguishing similar contexts after fear con-
ditioning. Interestingly, the effects of APP
knockout were replicated by deleting APP se-
lectively from adult GABAergic neurons, the
only neurons that expressed APP in the den-
tate gyrus. Reduction in tonic GABA currents
in granule cells of mutant mice suggested that
APP regulates GABAergic transmission.

Four classes of neurons found in the sSC: wide-field cells (top
left), narrow-field cells (bottom right), horizontal cells (bot-
tom left), and stellate cells (top right). See the article by Gale
and Murphy for details.
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