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dation of the PNN via the application of the bacterial enzyme chon-
droitinase ABC gives similar results. In both cases, the removal of 
PNNs facilitates the induction of synaptic plasticity.7  

In addition to resisting memory formation, PNNs may also 
be to blame for blocking memory destruction. Whereas young 
individuals can permanently erase a fear memory by extinction 
training—a form of learning involving associating the fear-induc-

ing stimulus with neutral scenarios—adults exhibit fear behaviors 
that are resistant to erasure. These behaviors depend on the amyg-
dala, where PNNs are present in adult, but not young, animals. 
Interestingly, in adult mice, PNN degradation in the amygdala by 
chondroitinase ABC reopens a critical period during which fear 
memories can be fully erased by extinction training.8 In addi-
tion, PNNs in various cortical areas have recently been shown to 
be important for storage of fear memories, as their removal dis-
rupts such memories.9,10 

Currently, chondroitinase ABC is widely applied for 
removing PNNs in experimental animals, but it lacks speci-
ficity, causing a degradation of ECM molecules not only in 
PNNs but throughout CNS tissue. Researchers are looking 
for more subtle ways to manipulate the PNN in animal mod-
els in order to further understand their functions as well as 

THE STRUCTURE OF THE PNN
The PNN is composed of chondroitin sulfate proteoglycans (CSPGs), which are made 
of a core protein (blue) flanked by a number of sugar chains (dark purple). CSPGs bind 
to hyaluronic acid (pink balls), which is secreted by membrane-bound enzymes. Link 
proteins (orange) stabilize the interaction between hyaluronic acid and CSPGs. Sema3A 
and Otx2 (pink pyramid and red ball, respectively) bind to the sugar chains of the CSPGs. 
Tenascin-R (green) acts as a cross-linking protein among several CSPGs, contributing to 
the macromolecular assembly of the PNN.

Increasingly, researchers are turning to PNNs as 
potential targets to enhance plasticity for the 
treatment of various diseases, from amblyopia 
to neurodegenerative diseases to psychiatric 
disorders such as schizophrenia and addiction. 
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