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During development, neurons often extend
exuberant axonal arbors that are later re-
fined by pruning. Pruning can be driven by a
variety of cues, including repulsive guidance
molecules and synaptic activity. In the ro-
dent gustatory system, the three main
nerves carrying taste information from taste
buds to the nucleus of the solitary tract
(NST) cover more area and overlap more
extensively in pups than in adults. Pruning
of these axons appears to occur during a de-
velopmental period when neural responses
to NaCl are increasing, and severe restric-
tion of sodium intake during this period
prevents refinement of gustatory afferents
in the NST. Although this suggests that
pruning of gustatory terminals is driven by
activity in afferents conveying salt-taste in-
formation, sodium restriction affects overall
growth of pups, leaving open the possibility
that alterations in gustatory nerve arboriza-
tion resulted from general effects on nutri-
tional status.

Sun et al. now confirm the importance of
sodium taste input in shaping gustatory cir-
cuits. They knocked out the alpha subunit of
the epithelial sodium channel (�ENaC) se-
lectively in taste buds, and examined the ef-
fect on terminal arborization fields of
glossopharyngeal, chorda tympani, and
greater superficial petrosal nerves—which
innervate taste buds in the posterior tongue,
anterior tongue, and palate, respectively—
in NST of adult mice. The overall organiza-
tion of gustatory nerve terminals in the NST
was unaffected by �ENaC knockout, but the
size of the terminal fields and the amount of
overlap between the arbors of different
nerves was greater in mutant mice than in
controls. Notably, even glossopharyngeal
nerve arbors were larger than normal, al-
though these afferents are minimally re-
sponsive to NaCl, at least in anesthetized
animals.

These results support the hypothesis that
activity in salt-responsive gustatory affer-
ents drives pruning of gustatory nerve ter-
minals in the NST. Whether all sensory

afferents are affected by the lack of salt re-
sponses remains unknown. Lack of activity
in salt-responsive afferents might prevent
pruning of all afferents, selectively affect
salt-responsive afferents, or selectively affect
axons that preferentially respond to sweet,
sour, and/or bitter tastes. Future experi-
ments should address this question, as well
as determining the effects of selectively elim-
inating responses to other tastes.
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Multiple sclerosis (MS) is an autoimmune
disease in which lymphocytes targeting my-
elin-associated antigens infiltrate the CNS,
causing inflammation, demyelination, and
neurodegeneration. Studies of experimental
autoimmune encephalomyelitis (EAE), a
rodent model of MS, have suggested that
synaptic dysfunction triggered by inflam-
mation can produce excitotoxicity, and this
can cause neuronal loss independently of
demyelination (Mandolesi et al. 2015 Nat
Rev Neurol 1:711). Because inflammation
is also thought to contribute to pathology
in other neurodegenerative diseases, und-
erstanding the mechanisms linking inf-

lammation to synaptic dysfunction is
important.

MicroRNAs are one class of molecules
that might alter synaptic transmission in
MS. Each of the�1,000 microRNAs present
in cells regulates expression of numerous
genes by binding to mRNAs and preventing
their translation, and expression of several
microRNAs is elevated in MS. New work
now suggests that one of these molec-
ules, miR-142-3p, contributes to synap-
tic dysfunction by enhancing excitatory
transmission.

Previous work by Mandolesi et al. re-
vealed that after EAE, expression of the
glutamate transporter GLAST decreases in
cerebellar Bergmann glia. This leads to an
increase in the duration of glutamatergic
spontaneous EPSCs (sEPSCs) in Purkinje
cells. The authors now show that GLAST is a
target of miR-142-3p, which is strongly up-
regulated in cerebellum after EAE induction
in mice. Notably, miR-142-3p was also ele-
vated in CSF of MS patients with active
inflammatory lesions. Moreover, treating
healthy mouse cerebellar slices with CSF
from these patients increased sEPSC dura-
tion. This effect was blocked by an miR-
142-3p inhibitor.

Remarkably, knockout mice lacking
miR-142 were resistant to EAE: EAE-induc-
tion protocols failed to produce cerebellar
inflammation, longer sEPSCs, and motor
deficits in knockout mice. EAE-induced in-
creases in sEPSC duration were also pre-
vented in wild-type mice by miR-142-3p
inhibitor, although the inhibitor did not re-
duce inflammation or motor impairment.

Together, these experiments suggest that
inflammation can increase miR-142-3p in
the brain, and this reduces GLAST expres-
sion. GLAST downregulation presumably
reduces glutamate uptake and thus prolongs
activation of excitatory synapses, which may
in turn lead to excitotoxicity. Although
blocking these effects did not ameliorate
motor deficits in EAE, the pathway might
contribute to synaptic pathology in other
inflammatory diseases. Therefore, the role
of miR-142-3p in other forms of inflamma-
tion-associated synaptic dysfunction should
be explored.
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Terminal fields of glossopharyngeal (green), chorda tympani
(blue), and greater superficial petrosal (red) nerves are larger
in the dorsal/caudal NST of mice lacking �ENaC (right panels)
than in controls (left). See Sun et al. for details.
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