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F Cellular/Molecular

Reactive Oxygen Species Promote
Neural Progenitor Differentiation

Kirsi Forsberg, Anja Wuttke, Giorgia
Quadrato, Peter M. Chumakov, Andrea
Wizenmann, et al.

(see pages 14318 –14330)

Reactive oxygen species (ROS), a byprod-
uct of mitochondrial ATP production, are
generally vilified as contributors to neuro-
degenerative diseases. ROS levels are
normally kept in check by antioxidant en-
zymes, whose expression is promoted by
the transcription factor p53. In stressed or
damaged cells, however, p53 levels rise
and its transcriptional targets change,
leading to ROS accumulation, oxidative
damage, and cell death. But ROS also have
important physiological functions, such
as regulating the balance between prolif-
eration and differentiation in stem cells.
Forsberg et al. found that p53 levels rose in
germinal zones during the period of neu-
ral progenitor cell (NPC) proliferation
and neurogenesis in embryonic mice.
Knocking out p53 caused NPC ROS levels
to increase and promoted neuronal differ-
entiation, as did treating wild-type NPCs
with H2O2. Consistent with these results,
several neurogenic genes were upregu-
lated in p53-null NPCs and NPCs treated
with H2O2. The increased neuronal differ-
entiation was at least partially rescued by
treating cells with antioxidants or inhibit-
ing the PI3K/Akt kinase pathway.

F Systems/Circuits

Motor Cortical Projections Inhibit
Auditory Cortical Neurons

Anders Nelson, David M. Schneider,
Jun Takatoh, Katsuyasu Sakurai, Fan Wang, et al.

(see pages 14342–14353)

Distinguishing between the sound of
one’s own footsteps and that of a preda-
tor’s is an essential task that is thought to
depend on corollary discharges from mo-
tor commands acting on auditory pro-
cessing regions. Suppression of auditory
cortical activity by motor cortical activity
is also thought to be important during vo-
cal communication and auditory-guided
motor behavior, but the neural bases of
this suppression are poorly understood.
After injecting a retrogradely transported
virus that expressed Cre recombinase into
primary auditory cortex of mice express-
ing a Cre-dependent fluorescent marker,
Nelson et al. identified neurons in the me-
dial agranular motor cortex (M2) that
project to auditory cortex. Optogenetic
stimulation of M2 terminals in brain slices
produced excitatory currents in inhibi-
tory interneurons and inhibitory currents
in pyramidal neurons of auditory cortex.
Similar electrophysiological effects were
produced by optogenetic stimulation of
M2 terminals in vivo, and if this stimula-
tion was delivered just before auditory
stimuli, it suppressed neuronal responses
to the auditory stimuli.

F Behavioral/Cognitive

Perirhinal Cortex Activity Reflects
Fluency

Ilana T. Z. Dew and Roberto Cabeza

(see pages 14466 –14474)

Activity in perirhinal cortex (PRC) is as-
sociated with recognition memory pro-
cesses: PRC neurons fire less during
presentation of previously encountered
stimuli than during presentation of novel
stimuli, and functional magnetic reso-
nance imaging indicates that PRC activity
is lowest when people are most certain
that they’ve seen a stimulus before. Re-
duced PRC activity is generally attributed
to long-term memory retrieval, but it

might instead reflect fluency (the ease of
processing stimuli), which is greater for
old than for new items. To examine this
possibility, Dew and Cabeza increased flu-
ency by subliminally presenting priming
stimuli that were semantically related to
targets. Priming increased recognition
ratings for both old and new targets, and
PRC activity was lower when subjects clas-
sified targets as old than when classifying
them as new. Importantly, PRC activity
was lower when subjects mistook primed
(more fluent) new items as old than when
they mistook unprimed new items as old
or correctly rated new items. Thus, flu-
ency and recognition produced similar re-
ductions in PRC activity.

F Neurobiology of Disease

Depression of Subthalamonigral
Synapses Requires Dopamine

Julien Pierre Dupuis, Michael Feyder,
Cristina Miguelez, Liliana Garcia,
Stéphanie Morin, et al.

(see pages 14331–14341)

Projections from dopaminergic neurons of
the substantia nigra pars compacta (SNc)
regulate synaptic plasticity in the basal gan-
glia. Loss of dopaminergic neurons disrupts
this plasticity and leads to increased activity
of basal ganglia output neurons, including
those in the SN pars reticulata (SNr), which
send inhibitory projections to motor nuclei
in the thalamus and brainstem. SNr neu-
rons receive indirect-pathway excitatory in-
puts from the subthalamic nucleus, and
abnormal activity in the subthalamic nu-
cleus is thought to drive the pathological
SNr activity that contributes to motor im-
pairment in Parkinson’s disease. Dupuis et
al. report that tetanic stimulation of subtha-
lamic nucleus axons in rat brain slices led to
long-term depression (LTD) of subthalamic
synapses in the SNr by causing NMDA-
receptor- and calcium-dependent internal-
ization of AMPA receptors. This LTD was
abolished by preventing dopaminergic
transmission and was restored after dopa-
minergic neurons were killed by applying
a dopamine receptor agonist. Loss of
dopamine-dependent LTD at subthalam-
onigral synapses might therefore contrib-
ute to motor impairment in Parkinson’s
disease.

P53 (green) is present where proliferative neural progenitors
reside in germinal zones of embryonic mouse telencephalon.
See the article by Forsberg et al. for more information.
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