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Caspr and Caspr2 Help Localize K�

Channels in PNS Axons

Aaron Gordon, Konstantin Adamsky,
Anya Vainshtein, Shahar Frechter,
Jeffrey L. Dupree, et al.

(see pages 14820 –14826)

Myelin influences axonal conduction not
only by electrically insulating the axon,
but also by helping to organize axonal
membrane domains, particularly the dis-
tribution of ion channels. Whereas so-
dium channels are concentrated at nodes
of Ranvier, voltage-gated potassium (KV1)
channels are localized to the axonal mem-
brane at the juxtaparanode, below Schmidt-
Lanterman incisures (longitudinal channels
of cytoplasm within Schwann cell pro-
cesses), and along the inner mesaxon (the
leading edge of Schwann cell processes). In
these locations, KV1 is expressed adjacent to
Caspr, which helps form a diffusion barrier,
and Caspr2, a scaffolding protein. KV1 accu-
mulation at the juxtaparanode is disrupted
by knocking out either Caspr or Caspr2, but
KV1 accumulation at the mesaxonal line in-
creases in these animals. Gordon et al. now
report that knocking out both Caspr and
Caspr2 reduced accumulation of KV1 chan-
nels at the mesaxonal line as well as at the
juxtaparanode. In these double mutants,
KV1 channels were aggregated in large, ran-
domly distributed clusters in the internodal
membrane.

F Development/Plasticity/Repair

Wnt5 and Drl Help Orient Antennal
Lobe Dendrites

Yuping Wu, Jay-Christian Helt, Emily Wexler,
Iveta M. Petrova, Jasprina N. Noordermeer, et al.

(see pages 14961–14972)

Dendritic arbors, like those of axons, are
shaped in part by extracellular cues; con-
siderably less is known about the mecha-
nisms underlying dendritic patterning
than those governing axonal guidance,
however. Wu et al. addressed this ques-
tion in the Drosophila antennal lobe (AL),
where the dendrites of different classes of
projection neurons (PNs) target different
glomeruli. They found that cells along the
dorsolateral edge of the AL secreted the dif-
fusible guidance molecule Wnt5, which re-
sulted in high Wnt5 levels in the dorsolateral
AL and lower levels in the central and ven-
tromedial AL during the period of dendritic
patterning. Derailed (drl), which encodes a
Wnt5 receptor, was expressed in PN den-
drites in a dorsolateral-to-ventromedial
gradient similar to that of Wnt5. The two
proteins appeared to have antagonistic ef-
fects: whereas knocking out wnt5 caused
dendrites that are normally oriented ventro-
medially to be displaced dorsally, drl knock-
out caused dorsolateral dendrites to reorient
ventromedially. The authors suggest that
Drl prevents Wnt5-mediated repulsion of
dorsolaterally oriented dendrites.

F Systems/Circuits

View-Invariance Is Reflected in
Cortical Neuron Responses

Jun-ya Okamura, Reona Yamaguchi,
Kazunari Honda, Gang Wang, and Keiji Tanaka

(see pages 15047–15059)

People can easily identify familiar objects
when viewed from different angles, but
identifying novel objects at new angles is
difficult without practice. It was long
thought that one had to observe an object
rotating to gain view-invariant recogni-
tion: only then could one link together the
different views of the object. Previous
studies have shown, however, that mon-
keys can acquire view-invariant recogni-

tion of novel objects without ever having
the opportunity to directly compare dif-
ferent views of the object. View-invariant
recognition develops when monkeys learn
to discriminate static images of an object
viewed at different angles from static
views of highly similar objects viewed at
the same angles; it does not occur when
monkeys learn to discriminate dissimilar
objects. Okamura et al. have now identi-
fied a neural correlate of this development
of view-invariant recognition. After learn-
ing to discriminate similar objects, infero-
temporal cortical neurons whose activity
initially distinguished the objects only at
one viewing angle began to distinguish
those objects at additional viewing angles.

F Neurobiology of Disease

miR-188 –3p Represses �-Secretase
Translation, Reducing A�

Jian Zhang, Mei Hu, Zhaoqian Teng,
Ya-Ping Tang, and Chu Chen

(see pages 14919 –14933)

Accumulation of A� peptides likely contrib-
utes to Alzheimer’s disease (AD). Because
generation of A� requires cleavage of amy-
loid precursor protein by �-secretase
(BACE1), reducing BACE1 activity may be a
viable treatment option for AD. Inhibition of
monoacylglycerol lipase (MAGL), an enzyme
that metabolizes the endocannabinoid 2-
arachidonoylglycerol (2-AG), was previously
found to reduce expression of BACE1. Zhang
et al. now show that 2-AG reduces BACE1
expression by activating peroxisome
proliferator-activated receptor-� (PPAR�),
leading to increased levels of the microRNA
miR-188–3p. miR-188–3p, in turn, represses
BACE1 translation. Importantly, miR-
188–3p levels were reduced in AD patients
and AD-model mice, and levels were restored
in mice treated with a specific MAGL inhibi-
tor. Furthermore, virally mediated overex-
pression of miR-188–3p in AD-model mice
reduced A� levels and associated reactive glio-
sis in the hippocampus, enhanced long-term
potentiation, and improved performance on
the Morris water maze. A�and proinflamma-
tory cytokines reduced expression of miR-
188–3pviaactivationofNF-�B,whichinturn
is inhibited by 2-AG and PPAR�.

Knocking out Caspr (top) or Caspr2 (middle) alone does not
disrupt the localization of KV1 (green) along the mesaxonal
line or at incisures (marked by E-cadherin, red), but the chan-
nel is found in random, large aggregates in double knockouts
(bottom). See the article by Gordon et al. for details.
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