
This Week in The Journal
F Cellular/Molecular

Egr-1 Increases Bim Transcription,
Promoting Apoptosis

Bo Xie, Chong Wang, Zhihao Zheng,
Bin Song, Chi Ma, et al.

(see pages 5032–5044)

Transcription of the proapoptotic factor
Bim increases in response to pro-death sig-
nals in several types of neurons. This occurs,
for example, when cerebellar granule neu-
rons (CGNs) are deprived of activity.
Several transcription factors that induce
Bim expression have been identified, but
whether these are involved in apoptosis of
CGNs is unclear. In fact, Xie et al. report that
although blocking these transcription fac-
tors reduced deprivation-induced apoptosis
in CGNs, they did not affect Bim expression.
Examination of the Bim promoter, how-
ever, revealed a putative binding site for
early growth response factor-1 (Egr-1), a
transcription factor previously shown to be
involved in deprivation-induced apoptosis
in CGNs. Activity deprivation increased
binding of Egr-1 to the Bim promoter, and
inhibiting binding reduced deprivation-
induced Bim upregulation and apoptosis.
Likewise, Egr-1 knockdown reduced—
whereas Egr-1 overexpression increased—
both deprivation-induced Bim upregulation
and apoptosis, and these effects were coun-
tered by overexpressing or knocking down
Bim, respectively.

Œ Development/Plasticity/Repair

Thyroxin Maintains M Opsin
Expression in Mature Cones

Anika Glaschke, Jessica Weiland,
Domenico Del Turco, Marianne Steiner,
Leo Peichl, et al.

(see pages 4844 – 4851)

Rodents, like most mammals, express two
cone opsins: shortwave-sensitive (S) and
middle-to-longwave-sensitive (M). In mice,
most cones in the dorsal retina express only
M opsin, whereas most ventral cones ex-
press both M and S. In rats, however, most
cones throughout the retina express only M
opsin. These expression patterns arise dur-

ing development and are regulated by thy-
roid hormone, which suppresses S and
activates M opsin. Once established, opsin
expression patterns were thought to be sta-
ble. But Glaschke et al. show that thyroid
hormone is required to maintain opsin ex-
pression in adults. Antithyroid drugs re-
duced M opsin and increased S opsin
expression in all cones in mice and rats. Sim-
ilarly, transgenically hypothyroid mice,
which develop normal opsin expression pat-
terns when treated with thyroxine, lost M op-
sin expression when thyroxine treatment
ended. Neither apoptosis nor cone prolifera-
tion increased with antithyroid treatment,
suggesting that mature cones changed opsin
expression pattern as a result of treatment.

f Behavioral/Systems/Cognitive
Amygdalar Intercalated Cell Masses
Have Distinct Functions

Daniela Busti, Raffaella Geracitano,
Nigel Whittle, Yannis Dalezios,
Miroslawa Mańko, et al.

(see pages 5131–5144)

The amygdala is essential for fear learning
and extinction. Sensory information about
conditioned and unconditioned stimuli
converges in the amygdala’s lateral nuclei
and becomes associated via long-term asso-
ciation. Conditioned fear responses, e.g.,
freezing, are subsequently initiated by the
central nuclei. The lateral nuclei send few
direct projections to the central nuclei, how-
ever. Instead, most lateral output is relayed
through either the basal nucleus or interca-
lated cell masses (ITCs)—densely packed
GABAergic neuron clusters situated be-
tween the lateral and central nuclei. The
ITCs have been implicated in acquisition
and consolidation of extinction learning,
but little is known about their organization.
Using multiple labeling and electrophysio-
logical techniques, Busti et al. have discov-
ered that ITCs are more heterogeneous than
previously appreciated. Seven distinct clus-
ters were identified, and neurons within
these clusters exhibited distinct axonal pro-
jection patterns. Furthermore, immediate
early gene expression patterns identified
two clusters that were differentially acti-
vated after fear learning and after extinction.

� Neurobiology of Disease

Gap Junctions Transmit Amacrine
Oscillations to Bipolar Cells

Joanna Borowska, Stuart Trenholm,
and Gautam B. Awatramani

(see pages 5000 –5012)

When photoreceptors degenerate, e.g. in
rd1 mice, the activity of retinal ganglion cells
(RGCs) increases, and oscillatory firing pat-
terns emerge. Because light-independent
activity might impair the performance of vi-
sual prostheses, identifying its basis is im-
portant. Blocking glutamatergic inputs to
RGCs eliminates oscillatory firing, indicat-
ing that it is driven by presynaptic neurons.
Bipolar cells provide glutamatergic inputs to
RGCs, but because they don’t exhibit intrin-
sic oscillations, they can’t by themselves
provide oscillatory drive to RGCs. Con-
versely, some amacrine cells are intrinsic os-
cillators, but they are not glutamatergic.
Nonetheless, inhibition from amacrine cells
can modulate bipolar cell output, so to-
gether these cells could drive RGC oscilla-
tions. Borowska et al. found that cone ON
bipolar cells in rd1 mice exhibited mem-
brane potential oscillations similar in fre-
quency to those in RGCs and AII amacrine
cells. Unexpectedly, however, bipolar cell
oscillations persisted when inhibitory trans-
mission was blocked, suggesting that oscilla-
tions generated in amacrine cells were
transmitted to bipolar cells via gap junctions.

3D reconstruction of amygdala, shown from medial side. Four
ITC clusters (orange, yellow, green, and red) can be seen
through the medial nuclei (purple and light purple dots); a
fifth cluster (pink) lies dorsal to the basolateral nucleus (light
blue). The edges of the basal nucleus (blue) are also visible.
See the article by Busti et al. for details.

The Journal of Neuroscience, March 30, 2011 • 31(13):i–i • i


