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F Cellular/Molecular

Cornichons Alter Glial AMPA
Receptor Properties
Ian D. Coombs, David Soto, Marzieh
Zonouzi, Massimiliano Renzi, Chris
Shelley, et al.

(see pages 9796 –9804)

Voltage- and ligand-gated ion channels typi-
cally associate with regulatory subunits and
auxiliary proteins that affect their trafficking,
gating, and pharmacological properties. For
example, the transmembrane AMPA receptor
regulatory protein (TARP) stargazin helps
transport AMPA receptors (AMPARs) out of
the endoplasmic reticulum, target them to
synapses,andanchortheminthepostsynaptic
density.AssociationwithTARPsalsoincreases
AMPAR currents and slows desensitization
and deactivation. It was recently reported,
however, thatmostAMPARsinratbrainwere
associated not with TARPs, but with two
structurally unrelated proteins—cornichon
homologs (CNIHs) 2 and 3—which associate
stably with AMPARs, regulate their traffick-
ing, and slow desensitization and deactivation
when expressed in cell lines. The extent to
which CNIHs alter AMPAR kinetics in neu-
rons remains unclear, but Coombs et al. sug-
gest that CNIHs have this role in glia. CNIHs
are expressed on the surface of rat optic nerve
oligodendrocyte precursor cells, and overex-
pressing CNIH3 in these cells slowed AMPAR
desensitization.

Œ Development/Plasticity/Repair

Canoe Positively Regulates Robo
Expression
Jana Slováková, Stephan Speicher,
Natalia Sánchez-Soriano, Andreas
Prokop, and Ana Carmena

(see pages 10035–10044)

The midline is a major choice point for many
growing axons. In Drosophila, the behavior of
axons at the midline is determined largely by
the expression of Roundabout (Robo), a re-
ceptor for the Slit proteins secreted by midline
cells. Axons that express Robo in their growth
cones are repelled by Slits, and therefore ex-
tend ipsilaterally. In axons that cross the mid-

line, surface expression of Robo is suppressed
by Commissureless (Comm), which targets
Robo for degradation. Conversely, Slováková
et al. show that Canoe (Cno), a scaffolding
protein, helps ensure that Robo is expressed in
growth cones of ipsilateral axons. Cno immu-
noprecipitated with Robo, and Cno muta-
tions both reduced levels of Robo in axonal
growth cones and caused aberrant midline
crossing by some axons. Furthermore, Cno
mutations exacerbated pathfinding anoma-
lies when combined with mutations in other
proteins involved in the Robo signaling cas-
cade, whereas they largely rescued the effects
of Comm mutation.

f Behavioral/Systems/Cognitive

Glycine and GABAB Receptors
Contribute to REM Sleep Atonia

Patricia L. Brooks and John H. Peever

(see pages 9785–9795)

During REM sleep, motor neurons innervat-
ing skeletal muscles are normally inactive and
muscle tone decreases. Skeletal muscle paraly-
sis is important because it prevents people
from acting out their dreams. Motor atonia
during REM sleep was long thought to be me-
diated primarily by glycinergic inhibition of
motor neurons, because intracellular record-
ings during REM sleep revealed the presence
of glycine-mediated IPSPs. Brooks and Peever
previously stirred up controversy, therefore,
when they reported that REM atonia in rats

persistedinthepresenceofantagonistsofboth
glycine and ionotropic GABAA receptors.
Their report this week may help to quell this
controversy. Although infusing antagonists of
either metabotropic GABAB receptors or
GABAA/glycine receptors into the trigeminal
motor pool had no effect on masseter muscle
tone during REM sleep, infusing both antago-
nists simultaneously reversed motor paralysis.
Muscle tone remained below waking levels,
however, suggesting reduced excitation of
motor neurons also contributes to REM sleep
paralysis.

� Neurobiology of Disease
A� Increases AChR–Filamin
Interaction

Hoau-Yan Wang, Kalindi Bakshi, Maya
Frankfurt, Andres Stucky, Marissa
Goberdhan, et al.

(see pages 9773–9784)

Alzheimer’s disease (AD) is characterized
by extracellular accumulation of �-amy-
loid (A�) and intracellular accumulation
of hyperphosphorylated tau protein.
These deposits first appear in the basal
forebrain, primarily affecting cholinergic
neurons that project to limbic structures,
including the hippocampus. Soluble A�
oligomers may precipitate cholinergic
dysfunction by binding to nicotinic ace-
tylcholine receptors (nAChRs). Cholin-
ergic depletion correlates with cognitive
impairment in AD, indicating that im-
proving cholinergic transmission may be
an effective therapeutic target: indeed,
cholinesterase inhibitors improve cogni-
tive symptoms in AD. Wang et al. show
that infusing a toxic species of A� into
mouse brain reduced Ca 2� influx
through nAChRs in synaptosome prepa-
rations and increased association between
nAChRs and filamin A, a scaffolding pro-
tein that binds numerous signaling mole-
cules and crosslinks actin filaments. A
proprietary compound disrupted the
nAChR–filamin interaction, reduced A�-
induced tau phosphorylation, and nor-
malized Ca 2� flux through nAChRs.
Incredibly, these effects were also detected
in synaptosomes prepared from postmor-
tem brain tissue from AD patients.

In Drosophila Comm mutants (left) commissures do not form
in the nerve cord. The phenotype is rescued in Comm/Cno
double mutants (right). See the article by Slováková et al.
for details.
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