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F Cellular/Molecular

Loss of Müller Cells Leads to
Photoreceptor Degeneration

Weiyong Shen, Marcus Fruttiger, Ling Zhu,
Sook H. Chung, Nigel L. Barnett, et al.

(see pages 15715–15727)

Müller cells, the main retinal glial cells,
promote photoreceptor health by taking
up glucose and secreting neurotrophic
factors such as ciliary neurotrophic factor
(CNTF). They also help maintain the
blood–retinal barrier (BRB). Müller cell
function is impaired in several retinal pa-
thologies, but how this dysfunction affects
other retinal cells is poorly understood.
To address this, Shen et al. ablated Müller
cells in adult mice by conditionally express-
ing diphtheria toxin. Soon after transgene
induction, Müller cells began to degenerate,
and nearby photoreceptors started dying 2 d
later. Wider loss of Müller cells caused dis-
ruption of the BRB, as revealed by leakage
of dye from vessels. Retinal microvessels
became dilated, and as expression of vas-
cular endothelial growth factor-A (VEGF-A)
increased and expression of pigment
epithelium-derived factor (which inhibits
vessel growth) declined, new vessels began
to grow. Antibodies against VEGF-A at-
tenuated neovascularization and BRB
breakdown without affecting photorecep-
tor survival. Conversely, CNTF attenu-
ated photoreceptor loss without affecting
vascularization.

Œ Development/Plasticity/Repair

Embryonic Purkinje Cell Clusters
Form Basis for Mature Zones

Hirofumi Fujita, Noriyuki Morita,
Teiichi Furuichi, and Izumi Sugihara

(see pages 15688 –15703)

The cerebellum is segmented into mod-
ules comprising longitudinal zones of
Purkinje cells (PCs), their inputs from
particular subnuclei of the inferior olive,
and their projections to specific cerebellar
nuclei. Modules can be distinguished by
gene expression patterns in PCs, and each
module is thought to have distinct func-

tions. This week, Fujita et al. describe how
PC zones arise during development in
mice. Differential labeling for five pro-
teins distinguished 54 clusters of PCs—
usually separated by PC-free spaces—at
embryonic day 17.5 (E17.5). Unlike in ma-
ture cerebellum where PCs form a mono-
layer, the PC layer was several cells thick at
E17.5, and some molecularly defined clus-
ters were underneath others. Examination
of expression patterns at E17.5 and postna-
tal day 6 (P6) suggested that clusters mi-
grated transversely, sometimes splitting in
two. Subsequently, cells moved tangentially
within clusters to form a single layer as cer-
ebellar foliation developed. Thus, nearly ev-
ery cluster identified at E17.5 could be
linked to a specific PC zone at P6.

f Behavioral/Systems/Cognitive

Reduced Synchronous Oscillations
Parallel Motor Improvement

George C. McConnell, Rosa Q. So,
Justin D. Hilliard, Paola Lopomo,
and Warren M. Grill

(see pages 15657–15668)

Striatal neurons either directly inhibit basal
ganglia output nuclei (including the sub-
stantia nigra pars reticulata, SNr) or indi-
rectly excite these nuclei by inhibiting the
globus pallidus externus (GPe), which in-
hibits the excitatory subthalamic nucleus
(STN). Dopaminergic projections regulate
basal ganglia output by inhibiting the indi-
rect pathway and exciting the direct path-
way. Loss of these projections, e.g., in
Parkinson’s disease (PD), changes firing

rates, patterns, and synchrony in basal gan-
glia nuclei and impairs motor control.
Deep-brain electrical stimulation (DBS) of
the STN can improve motor symptoms in
PD, but how this works is unknown. To in-
vestigate this, McConnell et al. took advan-
tage of the fact that high-frequency STN
stimulationimprovesmotorfunctionwhereas
low-frequency stimulation does not. After do-
paminergic neurons were killed in rats, aver-
age neuronal firing rates were unchanged in
SNr and the GPe, but slow (7–10 Hz) oscilla-
tory activity appeared in both areas. Only
high-frequency stimulation reduced the co-
herence of these oscillations, suggesting such
activity is an important contributor to motor
impairment.

� Neurobiology of Disease

Blocking Autophagy Increases
Seizure Susceptibility

John McMahon, Xiaoxing Huang, Jun Yang,
Masaaki Komatsu, Zhenyu Yue, et al.

(see pages 15704 –15714)

Autophagy is the process by which cells
break down damaged or superfluous pro-
teins and organelles, making their constitu-
ents available for new structures. Autophagy
prevents accumulation of dysfunctional
proteins, and it helps cells weather stress by
ensuring that vital nutrients are not locked
up in unessential components. Autophagy
is antagonized by the mammalian target of
rapamycin (mTOR), which also promotes
growth in the presence of nutrients. Certain
mutations in proteins that regulate mTOR
cause mTOR hyperactivation, leading to tu-
mor formation and epilepsy. While the link
between growth promotion and tumor for-
mation is obvious, how mTOR activation
leads to seizures is not. McMahon et al. now
suggest that mTOR-mediated inhibition of
autophagy plays a role. Knocking out ATG7,
a protein involved in autophagosome for-
mation, inhibited autophagy in mouse cor-
tical neurons without affecting mTOR
activation. The mice, like those in which
mTOR is hyperactive, exhibited spontane-
ous seizures. Because inhibiting autophagy
is sufficient to induce seizures, it likely con-
tributes to epileptogenesis stemming from
mTOR hyperactivity.

Expression patterns of three proteins (red, green, and blue)
distinguish PC clusters in E17.5 cerebellum. See the article by
Fujita et al. for details.
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