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� Development/Plasticity/Repair

Boc Controls Retinal Ganglion
Cell Fate

Luisa Sánchez-Arrones, Francisco Nieto-
Lopez, Cristina Sánchez-Camacho, M. Isabel
Carreres, Eloisa Herrera, et al.

(see pages 8596 – 8607)

Although nearly all mouse retinal ganglion
cells project contralaterally (cRGCs), some
RGCs in the ventrotemporal crescent
(VTC) project ipsilaterally (iRGCs). RGC
projection patterns are shaped by differen-
tial responses to guidance cues at the optic
chiasm, stemming from activity of the tran-
scription factors Islet2 and Zic2 in cRGCs
and iRGCs, respectively. Expression of the
sonic hedgehog (Shh) receptor Boc has also
been proposed to underlie midline avoid-
ance by iRGC axons, because Shh is ex-
pressed in the midline and the ipsilateral
projection is reduced in Boc-null mice. But
Sánchez-Arrones et al. found that ectopic
expression of Boc in cRGCs rarely altered
their projection pattern. On the other hand,
fewer VTC cells expressed Zic2 and pro-
jected ipsilaterally, and more cells expressed
Islet2 and projected contralaterally in Boc-
null mice than in controls. Moreover, the
region of lateral geniculate nucleus inner-
vated by iRGCs was smaller than normal in
Boc mutants. These results suggest that in
the absence of Boc, iRGCs are respecified as
cRGCs.

� Systems/Circuits

Expression of D1DRs Solely in NAc
Core Rescues Some Learning

Bryan B. Gore and Larry S. Zweifel

(see pages 8640 – 8649)

Activation of dopamine D1 receptors
(D1DRs) in several brain areas—including
prefrontal cortex, amygdala, dorsal stria-
tum, and the nucleus accumbens (NAc)—is
required for normal reward-motivated be-
havior. How each of these areas contributes
to reward processing is unclear, however.
Gore and Zweifel have developed a useful
paradigm for studying these contributions:
reintroducing D1DRs in selected structures
of D1DR-null mice. Unlike normal mice,

D1DR-null mice do not exhibit Pavlovian
conditioning by approaching food-delivery
sites when a cue is presented. Reintroducing
D1DRs in the NAc shell did not rescue Pav-
lovian conditioning, whereas restoring
D1DRs in the NAc core increased condi-
tioned approach toward either the food-
delivery site or the cue. In contrast, restoring
D1DRs in either the core or the shell rescued
instrumental conditioning; however, nei-
ther restored performance to control levels
when many lever presses were required to
obtain reward, suggesting deficits remained
in the motivation to work for reward. Fi-
nally, reintroducing D1DRs in NAc core,
but not shell, restored behavioral sensitiza-
tion to daily cocaine injections.

� Behavioral/Cognitive

Predicted and Actual Sounds
Produce Similar Cortical Activity

Iria SanMiguel, Andreas Widmann,
Alexandra Bendixen, Nelson Trujillo-Barreto,
and Erich Schröger

(see pages 8633 – 8639)

Perception is hypothesized to involve com-
parisons between incoming sensory infor-
mation and internal templates that define
the likely sources of these sensations. The
templates are thought to consist of particu-
lar patterns of neural activity similar to those
previously produced by sensory experience.
Perceptions are used to make predictions
about future events, including possible out-
comes of actions, and these predictions have
been proposed to involve similar templates
of sensory activation patterns. Seeking to
identify the neural signature of predictions,
SanMiguel et al. recorded electroencephalo-

graphic activity as participants pressed a
button that either frequently or infrequently
produced sound. When sound production
was expected but absent, a neural response
time-locked to the button press was de-
tected in temporal cortex. This response fol-
lowed the same time course and originated
from the same auditory cortical area as that
produced by randomly occurring sounds
that were neither expected nor unexpected.
In contrast, when sound was neither pre-
dicted nor produced, no similar neural re-
sponse was detected.

� Neurobiology of Disease

Preventing Huntingtin
Phosphorylation Reduces Anxiety

Karim Ben M’Barek, Patrick Pla, Sophie
Orvoen, Caroline Benstaali, Juliette D. Godin,
et al.

(see pages 8608 – 8620)

Huntington disease (HD) is caused by poly-
glutamine expansion in the huntingtin pro-
tein, which both disrupts normal function
and imparts toxic function. Although hun-
tingtin is ubiquitously expressed, the motor
impairments of HD stem primarily from
the selective loss of striatal neurons. This de-
generation has been attributed to reduced
synthesis and transport of brain derived
neurotrophic factor (BDNF), which striatal
neurons require for survival. Ben M’Barek
et al. hypothesized that loss of BDNF signal-
ing also underlies anxiety and depression,
which commonly occur in HD, often before
overt motor impairment. Using knock-in
mice, the authors investigated the effects of
huntingtin phosphorylation at residues as-
sociated with toxicity. Mice expressing non-
phosphorylatable huntingtin exhibited less
anxiety- and depression-like behavior than
wild-type mice or mice expressing phos-
phomimetic huntingtin. Hippocampal lev-
els of BDNF, numbers of adult-born cells,
and dendritic arbor size of adult-born neu-
rons were also greater in mice expressing
nonphosphorylatable huntingtin. Finally, in
cultured rat hippocampal neurons, BDNF
transport was greater in neurons expressing
nonphosphorylatable huntingtin than in
wild-type neurons.

In wild-type mice (left), projections from the ipsilateral eye (red)
are clustered in the dorsocentral region of the lateral geniculate
nucleus,surroundedbycontralateralterminals(green). Ipsilateral
fibers are reduced in this region in Boc-null mice (right). See the
article by Sánchez-Arrones et al. for details.
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