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F Cellular/Molecular

Dysferlin–Mitsugumin Lattice Helps
Repair Muscles

Angela Lek, Frances J. Evesson, Frances A.
Lemckert, Gregory M. I. Redpath, Ann-Katrin
Lueders, et al.

(see pages 5085–5094)

Most muscular dystrophies are caused by
mutations in proteins that link the muscle
cytoskeleton to the basement membrane,
making muscles more susceptible to
contraction-induced injury; but some
forms result from mutations in proteins that
help repair muscle membranes, e.g., dysfer-
lin, a protein involved in Ca2�-dependent
vesicle fusion. Using super-resolution,
three-dimensional, structured illumination
microscopy, Lek et al. examined molecular
events underlying membrane repair after
ballistic injury of human myotubes. Injury
activated the Ca2�-dependent protease cal-
pain, which cleaved dysferlin to produce
mini-dysferlin. Within 2 s, mitsugumin 53
(MG53)—a ubiquitin ligase involved in
membrane repair—began accumulating at
injury sites. Mini-dysferlin followed, and
within 10 s, the two proteins had formed a
dense lattice around exposed phospholipids
encircling the injury site. This lattice ex-
panded to cover the injury site within 90 s.
In the absence of Ca2�, dysferlin accumu-
lated on the cytoplasmic face of MG53-
labeled membranes without fusing,
preventing lattice assembly. And blocking
L-type Ca2�channels disrupted recruit-
ment of dysferlin and MG53 to injury sites.

F Development/Plasticity/Repair

Bifluorescent Protein Reveals
Progenitor Relationships

William A. Tyler and Tarik F. Haydar

(see pages 5106 –5119)

Cortical pyramidal neurons are derived
from radial glial cells (RGCs) that proliferate
along the lateral ventricles, in the ventricular
zone (VZ). RGCs express the transcription
factor Pax6, and early in corticogenesis they
undergo asymmetric divisions that produce
one deep-layer neuron and one RGC. Later,
asymmetric RGC divisions produce inter-

mediate progenitors (IPCs), which express
Tbr2 and divide symmetrically to produce
two upper-layer neurons. Another type of
progenitor, short neural precursors (SNPs),
resemble RGCs but do not extend a process
to the pial surface; these cells express
�-tubulin. To investigate lineage relation-
ships among these progenitor classes, Tyler
and Haydar used pairs of progenitor-
specific promoters to drive expression of
Cre and a protein that emits red fluores-
cence when Cre is present and green fluores-
cence otherwise. This technique, along with
morphological features and the location of
cell division, distinguished four classes of
neural progenitors and revealed that SNPs
are an independent, transient population of
IPCs that divide in the VZ to generate corti-
cal neurons.

F Behavioral/Cognitive

Vomeronasal Activation Evokes
Pup-Directed Aggression

Kashiko S. Tachikawa, Yoshihiro Yoshihara,
and Kumi O. Kuroda

(see pages 5120 –5126)

Virgin male mice usually attack pups, but
after mating and cohabitating with a female
until pups are born, males help with parent-
ing. The neural mechanisms underlying this
behavioral switch are unclear. Tachikawa et
al. found that male aggression toward pups
gradually decreased over the weeks between
mating and pup birth. Whereas 81% of
virgin males attacked pups, 88% showed
parenting behavior after mating and co-
habitating with females until pups were

born. Males that were housed with their
mates for 1–2 weeks and then temporarily
isolated showed intermediate levels of ag-
gression and parenting when subsequently
exposed to their pups. Reduced pup-
directed aggression was paralleled by de-
creased Fos activation in vomeronasal
sensory neurons and downstream brain ar-
eas upon pup exposure. Remarkably, abla-
tion of the vomeronasal organ greatly
reduced pup-directed aggression and in-
creased parenting behavior in virgin male
mice. These results suggest that pup phero-
mones promote male aggression, but
cohabitation with a mate suppresses vome-
ronasal activation by these pheromones,
thus unmasking parenting behavior.

F Neurobiology of Disease
Vitamin E Derivative Prevents A�
Effects on Glutamate Uptake

Annalisa Scimemi, James S. Meabon, Randall
L. Woltjer, Jane M. Sullivan, Jeffrey S.
Diamond, et al.

(see pages 5312–5318)

Activation of synaptic NMDA receptors
(NMDARs) in the forebrain initiates signal-
ing pathways that promote long-term po-
tentiation and cell survival. Activation of
extrasynaptic NMDARs, in contrast, pro-
duces long-term depression and activates
cell death pathways. Excessive activation of
extrasynaptic NMDARs is thought to con-
tribute to neurodegenerative diseases in-
cluding Alzheimer’s disease. In healthy
brains, spillover of synaptically released glu-
tamate to extrasynaptic sites is prevented by
perisynaptic astrocytes. Astrocytic processes
not only provide a physical barrier to gluta-
mate diffusion, but also remove glutamate
from the synaptic cleft via glutamate trans-
porters. Levels of these transporters are re-
duced in Alzheimer’s disease, and reduction
of the transporter GLT-1 impairs cognition
in mice. Scimemi et al. report that the toxic
�-amyloid peptide A�1–42 rapidly reduced
glutamate uptake by mouse astrocytes by re-
ducing surface expression of GLT-1. Fur-
ther data suggested that A�1–42 induced
oxidation and subsequent ubiquitinization
and degradation of GLT-1. Pretreatment of
hippocampal slices with an antioxidant de-
rived from vitamin E prevented all of these
effects.

Within seconds of myotube injury, dysferlin (green) and MG53 (red)
vesicles accumulate at injury sites and form a tightly woven lattice to
patch membrane lesions. See the article by Lek et al. for more
information.
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