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PKM� Contributes to Nociceptor
Sensitization

Marina N. Asiedu, Dipti V. Tillu,
Ohannes K. Melemedjian, Adia Shy,
Raul Sanoja, et al.

(see pages 6646 – 6653)

Some injuries that produce transient pain
also sensitize nociceptors, making them re-
spond more strongly to later stimulation.
For example, injection of interleukin-6 (IL-
6)—a pain-associated cytokine released
after nerve injury—produces pain hy-
persensitivity that persists for several days in
mice and primes nociceptors to respond
more strongly to later injection of another
painmediator,prostaglandinE2(PGE2). The
molecular mechanisms underlying this per-
sistent sensitization are incompletely under-
stood, but Asiedu et al. provide evidence
that they are similar to those underlying late
long-term potentiation (LTP). LTP mainte-
nance requires persistent activity of protein
kinase M � (PKM�), which enhances in-
teractions between N-ethylmaleimide-
sensitive factor (NSF) and AMPA receptors
(AMPARs), thus increasing the number of
AMPARs at synapses. Injecting PKM� in-
hibitor or disrupting NSF–AMPAR interac-
tion after IL-6-induced hypersensitivity had
subsided reduced sensitization to PGE2. In
addition, expressing a PKM� analog in the
dorsal horn produced sensitization in the
absence of IL-6 injection.

Œ Development/Plasticity/Repair

Dendrite-Derived Axons Express
Functionally Important Proteins

Claire F. Meehan, Victoria E.
MacDermid, Steven J. Montague,
Monica Neuber-Hess, and P. Ken Rose

(see pages 6732– 6740)

Neurons typically form a single axon and sev-
eral dendrites, but when an axon is severed,
axon-like processes sometimes sprout from
dendrites. When feline motor neuron axons
are severed in vivo, processes sprout from the
tips of dendrites within 2 weeks. These pro-

cesses continue to grow for many weeks after
axotomy, and by 35 weeks, many have molec-
ular and morphological features of axons, in-
cluding the presence of structures resembling
synaptic boutons. Meehan et al. extend previ-
ous findings by showing that such axon-like
structures express voltage-sensitive sodium
channels along their lengths and in structures
resembling initial segments, suggesting the
processes can initiate and conduct action po-
tentials.Furthermore, thesynapticvesiclepro-
teins SV2 and synaptophysin were expressed
in bouton-like structures, suggesting the ax-
onal processes may release neurotransmitter.
Although no dendrite-derived axons followed
normal motor axon trajectories to the ventral
root, theirconnectionswithintheventralhorn
might contribute to functional recovery.

f Behavioral/Systems/Cognitive

Gray Matter Density in Parietal Lobe
Correlates with Distractibility

Ryota Kanai, Mia Yuan Dong, Bahador
Bahrami, and Geraint Rees

(see pages 6620–6626)

Successful performance of goal-oriented be-
haviorsusuallyrequiresoneto identifyandfo-
cus on task-relevant stimuli while ignoring
irrelevant stimuli. Nonetheless, salient task-
irrelevant stimuli often distract one’s attention
from ongoing tasks. The ability to remain fo-
cused in the presence of such stimuli varies
across individuals, and in humans, variations
in distractibility can be reliably measured with
the Cognitive Failures Questionnaire (CFQ).
Monozygotic twins score similarly on this
measure,suggestingastrongheritablecompo-
nent of distractibility. To determine whether
differences in brain structure underlie these
heritable differences, Kanai et al. used mag-
netic resonance imaging combined with
voxel-based morphometry. They found that
gray matter density in the left superior parietal
lobe was positively correlated with CFQ score.
Remarkably, disrupting activity in this area via
transcranial magnetic stimulation increased
subjects’ response times when they performed
a visual search task in which salient distractor
stimuli were present. Therefore, the area
mightplayaroleinsuppressingtask-irrelevant
stimuli.

� Neurobiology of Disease

�-Amyloid Inhibits LTP via
Extrasynaptic NMDA Receptors

Shaomin Li, Ming Jin, Thomas
Koeglsperger, Nina Shepardson,
Ganesh Shankar, et al.

(see pages 6627– 6638)
Activation of synaptic NMDA receptors
(NMDARs) by glutamate leads to calcium in-
flux, activation of signaling cascades involving
kinases such as extracellular signal-related ki-
nase(ERK1/2),andactivationof transcription
factors, including cAMP response element
binding protein (CREB). These cascades ul-
timately produce long-term potentiation
(LTP). Activation of extrasynaptic NMDARs,
in contrast, leads to activation of mitogen-
activatedproteinkinase(MAPK)andthepro-
tease calpain, inactivation of ERK1/2 and
CREB, and activation of pro-apoptotic tran-
scription factors, which can result in long-
term depression. Li et al. suggest that
activation of extrasynaptic NMDARs also un-
derlies�-amyloid (A�)-induced synaptic dys-
function in Alzheimer’s disease. Soluble A�
oligomers inhibitedLTPinmousehippocam-
pal slices, but LTP was rescued by inhibitors
of NMDARs containing NR2B subunits,
which are enriched extrasynaptically. Fur-
thermore, A� increased current through
extrasynaptic NMDARs, increased NR2B-
dependent phosphorylation of MAPK, and
decreased phosphorylation of ERK1/2 and
CREB. A�-mediated inhibition of LTP was
lessened by a glutamate scavenger, suggest-
ing it results from activation of extrasynap-
tic NMDARs by excess glutamate.

Soluble A� (pink) reduced LTP from control levels (black), but
the effect was rescued by blocking NR2B-containing NMDARs
(red). See the article by Li et al. for details.
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