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Elucidation of mechanisms underlying perineuronal net-mediated functional
modulation of synaptic transmission
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Perineuronal nets (PNNs), composed of chondroitin sulfate proteoglycans
(CSPGs), are the extracellular matrices that surround neuronal cell bodies and proximal dendrites.
PNNs regulate neural plasticity by morphologically restricting production of new synapses and
deletion of old synapses. Large glutamatergic neurons in the deep cerebellar nuclei (DCN) are
enwrapped by PNNs. This study shows that sulfation patterns of CS could modulate differentially
GABAergic transmission onto DCN neurons. Chronic restraint stress increased PNNs in the DCN, whereas
voluntary wheel running appeared to reduce the enhancement. Thus, these alterations of PNN density
in the DCN could modulate cerebellar motor learning. DCN neurons enwrapped by PNNs also express an
orexigenic hormone ghrelin and its receptor GHS-Rla, suggesting that ghrelin signaling, which
depends on dietary rhythms may regulate the PNN density. These results could also contribute to the
elucidation of roles of PNNs in other brain areas.

GABA



perineuronal net: PNN

4 PNN
CSPG CSPG
CS
CSPG CSPG
PNN
PNN PNN
PNN ABC (ChABC)
PC GABA
GABA PNN Ca?
Caz* PNN
GABA
CS HS GAG
RPTP PTP5or PTPo
CS A B
Control ChABC T . EE
%1000- 0.95
EM T
HS  RPTP o) \ L ﬁ
20 ms L _E 200 (10) o.os:|- (a)l m_
Ctrl ChABC Ctri  ChABC
CS C D
- Fedek Py =0.057
Nogo Control chapc  En 2 e PR
Wrﬁwn YW/‘WWW{' Em_ 240
i i £
RhoA/ROCK iy 2" I g I
Eo- (::I) cc Eo ((::I) cc
— N IPSC
GAG PNN ABC (ChABC) A
IPSC B IPSC paired-
GABA  julse ratio (PPR) C IPSC D
IPSC )
PNN
GAG RhoA/ROCK
CS HS
GABA GABA
GAG PNN

PNN



PNN

inhibitory postsynaptic current: IPSC
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