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Voltage Prepulse Allows Measurement
of Somatic Na� Currents

Lorin S. Milescu, Bruce P. Bean,
and Jeffrey C. Smith

(see pages 7740 –7748)

Voltage-clamp experiments are routinely
used to characterize voltage-gated channels
and synaptic currents. Effective clamping is
spatially limited by intracellular resistance,
however, and it usually cannot be main-
tained across cellular compartments. This is
especially problematic for investigations of
somatic voltage-gated sodium channels, be-
cause ineffective clamping of the axon al-
lows spike generation; resulting voltage
differences between axon and soma cause
axial currents to spread into the soma and
confound measurements of somatic chan-
nel currents. Milescu et al. demonstrate that
this problem can be circumvented by deliv-
ering a short-duration, near-threshold volt-
age step just before the test step. A prepulse of
optimal magnitude and duration elicits an ac-
tion potential sufficient to inactivate axonal
sodium channels—preventing a subsequent
spike within the refractory period—without
significantlyaffectingsomaticchannels,which
are clamped at voltages where inactivation is
minimal. A subsequent test pulse can be used
to study somatic currents with minimal con-
tamination from axial currents.

Œ Development/Plasticity/Repair

MicroRNA miR138 Regulates
Schwann Cell Maturation

Beth Yun, Angela Anderegg, Daniela
Menichella, Lawrence Wrabetz, M.
Laura Feltri, et al.

(see pages 7722–7728)

SmallnoncodingRNAs(microRNAs)bindto
complementary sequences of mRNAs, target-
ing them for degradation. This process is es-
sential for development, during which
dividing cells progress through multiple stages
of commitment before finally differentiating.
The transition from one precursor stage to the

next is driven by up- and downregulation of
stage-specific transcription factors. Yun et al.
show that microRNAs regulate changes in
transcription factor expression underlying the
transition from promyelinating to myelinat-
ingSchwanncells.Knock-outofDicer1,apro-
tein required for microRNA processing,
specifically in the mouse Schwann cell lineage,
caused hypomyelination of peripheral nerves.
Most myelin genes were downregulated,
whereas proteins characteristic of immature
Schwann cells were persistently expressed.
Notably, a transcription factor that regulates
expression of other myelin proteins was
greatly reduced, whereas a negative regulator
of that factor, which is expressed in promyeli-
nating cells, remained elevated. The effect was
likelymediatedby improperprocessingofmi-
croRNA miR138, which normally represses
the negative regulator.

f Behavioral/Systems/Cognitive

Addiction Disrupts Functional
Connectivity of Striatum

Soyoung Q. Park, Thorsten Kahnt,
Anne Beck, Michael X. Cohen,
Raymond J. Dolan, et al.

(see pages 7749 –7753)

Goal-directed actions are intended to obtain
reward or avoid punishment. Once an ac-
tion is taken, the outcome is compared to
expectations and the difference between ex-
pected and actual outcome—the prediction
error—is represented by neural activity in
the striatum. This information is transmit-
ted to cortical areas to guide future deci-
sions. This process might be impaired in
addicts, who continue to engage in formerly
rewarding behaviors when the outcome be-
comes negative. To identify the neural basis
of this dysfunction, Park et al. examined
brain activity as subjects performed a rein-
forcement learning task. Although alcohol-
dependent subjects took longer to switch
behaviors after the reward contingency was
reversed, neural activity levels in the stria-
tum were normal, suggesting the prediction
error was properly represented. But whereas
functional connectivity between striatum
and prefrontal cortex was stronger for wins
than for losses in controls, connectivity

was unaffected by outcome for alcohol-
dependent subjects. The reduced connectiv-
ity was correlated with subjects’ learning
performance and reported alcohol craving.

� Neurobiology of Disease

VCP Causes Degeneration by
Altering TDP-43 Localization

Gillian P. Ritson, Sara K. Custer, Brian
D. Freibaum, Jake B. Guinto, Dyanna
Geffel, et al.

(see pages 7729 –7739)

Inclusion body myopathy associated with
Paget’s disease of bone and frontotemporal
dementia (IBMPFD) is a degenerative disor-
der affecting muscle, bone, and brain. It is
caused by mutations in valosin-containing
protein (VCP), an ATPase associated
with multiple cellular activities, including
ubiquitin-dependentproteindegradationand
organelle construction. Which functions are
mostdisruptedbydisease-causingVCPmuta-
tions and how they lead to degeneration are
unknown, but studies suggest that ubiquitin
pathology and TAR DNA-binding protein 43
(TDP-43), a ribonucleoprotein implicated in
translation regulation, are involved. TDP-43
normally shuttles between the nucleus and cy-
toplasm, but it accumulates in the cytoplasm
inIBMPFDandotherneuropathologicalcon-
ditions.Ritsonetal. foundthatexpressingmu-
tated VCP in Drosophila caused cytoplasmic
accumulation of TDP-43 and degeneration.
Preventing accumulation of TDP-43 in mu-
tant flies reduced degeneration, whereas ex-
pressing mutant TDP-43 that accumulated in
the cytoplasm was sufficient to cause degener-
ation, suggesting that VCP causes degenera-
tion by inducing redistribution of TDP-43.

Expression of mutant VCP in Drosophila eye causes degeneration.
Left,Control; right,mutant.SeethearticlebyRitsonetal. fordetails.
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