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OPHN1–Homer1 Interactions Link
Endocytic Zones to PSDs

Akiko Nakano-Kobayashi, Yilin Tai,
Nael Nadif Kasri, and Linda Van Aelst

(see pages 8665– 8671)

The strength of glutamatergic synapses can
be modulated rapidly by insertion or re-
moval of AMPA receptors (AMPARs).
AMPAR trafficking involves diffusion of the
receptors out of the postsynaptic density
(PSD) to adjacent clathrin-rich endocytic
zones, from which the receptors are endocy-
tosed and stored locally so they are available
for reinsertion. The clathrin-associated
GTPase Dynamin-3 and the PSD scaffold-
ing protein Homer1 are required to position
endocytic zones adjacent to PSDs where
they can play this role in AMPAR traffick-
ing. Nakano-Kobayashi et al. now demon-
strate that oligophrenin-1 (OPHN1), a
Rho-GTPase-activating protein that is mu-
tated in X-linked mental retardation, also
plays a role in localizing endocytic zones to
PSDs. It does so via direct interaction with
Homer1b/c. Disrupting this interaction in
rat hippocampal slices caused endocytic
zones to disassociate from PSDs, disrupted
AMPAR recycling under basal conditions,
and reduced insertion of AMPARs after a
treatment that usually induces synaptic po-
tentiation. As a result, the basal synaptic
level of AMPARs was reduced and long-
term potentiation was impaired.

� Development/Plasticity/Repair

Calsyntenin-1 Affects Trafficking of
NMDA Receptor Subunits

Jeanne Ster, Martin Steuble, Clara Orlando,
Tu-My Diep, Alexander Akhmedov, et al.

(see pages 8716 – 8727)

Membrane proteins are transported in ves-
icles that are carried along microtubules by
motor proteins. Motors interact with vesi-
cles by binding to adaptor proteins such as
calsyntenin-1, which couples vesicles to
kinesin-1 and is associated with early and
recycling endosomes. Previous studies sug-
gested a role for calsyntenins in synaptic

plasticity, prompting Ster et al. to examine
the effects of truncating calsyntenin-1 in
mice to prevent its interaction with kinesin.
In the hippocampus of juvenile mutant
mice, the frequency and slope of spontane-
ous EPSPs were reduced compared to those
in controls, while long-term potentiation
was enhanced. These effects were attribut-
able to an increase in the synaptic levels of
NMDA receptor GluN2B subunits at the
expense of GluN2A subunits. GluN2A,
GluN2B, and GluN1 subunits all colocal-
ized with calsyntenin-1 in endosomes, sug-
gesting the trafficking of all three subunits
involves calsyntenin-1. However, the timing
of calsyntenin-1 expression and the effects
of the mutation suggest that calsyntenin-1 is
especially important for the postnatal in-
crease in GluN2A expression.

� Systems/Circuits

The Medial Nucleus of the Amygdala
Has Five Main Neuron Types

Sepideh Keshavarzi, Robert K.P. Sullivan,
Damian J. Ianno, and Pankaj Sah

(see pages 8699 – 8715)

The amygdala is a collection of nuclei with
various roles in learning and expression of
fear, aggression, reproduction, and mater-
nal behaviors. Nearly all studies of amygdala
function focus on fear and reward learning
involving the basolateral and central nuclei.
Little is known about the medial nucleus,
which receives direct inputs from the acces-
sory olfactory bulb and is involved in repro-
ductive and defensive behaviors. Keshavarzi
et al. have taken an important step toward
further investigation of this nucleus by iden-
tifying the main neuronal types present in
the posteroventral division (MePV). After
measuring 17 electrophysiological proper-
ties in 144 MePV neurons in GAD67-GFP
mice, they used unsupervised hierarchical
cluster analysis to classify three types
of GABAergic and two types of non-
GABAergic (likely glutamatergic) neurons.
The authors went on to describe the mor-
phology, projection pattern, and expression
of calcium-binding proteins in each neuron
class. Notably, members of both non-
GABAergic populations and two of the
GABAergic populations sent projections to
one or more hypothalamic nuclei.

� Neurobiology of Disease
Parasympathetic Neurons Are Not
Inactivated by Hyperglycemia

Alona Rudchenko, Eli Akude,
and Ellis Cooper

(see pages 8865– 8874)

Diabeticautonomicneuropathyisacommon,
but often overlooked, complication of both
Type 1 and Type 2 diabetes. The symptoms
varydependingonwhichnervesaredamaged,
but nearly any organ system can be affected.
The causes of diabetic neuropathy are poorly
understood, and several possible etiologies
have been proposed. A previous study by
Cooper and colleagues using a mouse model
of Type 1 diabetes found that hyperglycemia
caused an increase in reactive oxygen species
(ROS), which interacted with a cysteine resi-
due inthemouthofnicotinicacetylcholinere-
ceptors (nAChRs) containing the �3 subunit.
This interaction inactivated the channel in
sympathetic neurons, thus blunting the neu-
rons’ responses to input from the CNS. Rud-
chenko et al. report that similar effects
occurredinanothersympatheticganglionand
in adrenal chromaffin cells. Surprisingly, al-
though synaptic transmission in parasympa-
thetic neurons also relies on �3-containing
nAChRs, nerve-evoked EPSPs in these neu-
rons were unaffected by hyperglycemia, ap-
parently because parasympathetic neurons
have a greater ROS-buffering capacity than
sympathetic neurons.

Two GABAergic neurons of different classes that project to the
anterior hypothalamic nucleus, which is involved in defensive
behaviors. See the article by Keshavarzi et al. for details.
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