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Abstract

system. In early postnatal life, spines are rapidly formed during the process of spinogenesis. However during the

Dendritic spines are the postsynaptic sites of most excitatory synapses in the central nervous

transition through adolescence, a significant amount of spines are actively pruned, a process believed to be critical
for neural circuit refinement. Although the phenomenon of spine pruning has been extensively described, and its
defects have been implicated in developmental neurological disorders including autism spectrum disorders and
schizophrenia, its underlying mechanism remains largely unknown. Our recent study found that in the mouse
sensory cortical region receiving tactile inputs from the whiskers, the pruning and maturation of spines were
coordinated and bidirectionally regulated by neural activity. We further found the inter-spine competition for
cadherin/catenin complexes induced by neural activity mediated the fate differentiation of neighboring spines with
the cadherin/catenin-enriched spine becoming more mature at the expense of its neighbor. This cadherin/catenin-

dependent and competition-based model provides specificity for concurrent spine pruning and maturation, and is

critical for our understanding of the molecular control of neural circuit refinement.
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1’ (neural circuit refinement).
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C: SRARIBGE 1 SR AN 28 TO W TERE AL TE 5 (S () B BT BRI O ()5 B8R BEAE AR AL 4 %4 D: cadherin/catenin & 451 3 W SEBIE BT ) 524
AR P 20 96 Tl SR TR 28 PG ) 84 - SO AR b SR I A FL3E 4+ e P9 [¥) cadherin/catenin &2 &), 3X — 5a 4+ S BUS & 1E W S 1] (¥
Bror i, B3k cadherin/catenin & S )4 2 M SERAF LAAT B L 3, 1l K 5% I SO B A2 5T

A: mice receive sensory stimuli through their whiskers and send the information to neurons in the somatosensory cortex (along pathways marked by the
dotted lines); B: an example image showing spines on the basal dendrites of layer 2/3 pyramidal neurons in the barrel field of the mouse somatosensory
cortex; C: dynamic changes in spine number in neurons of the somatosensory cortex during normal development or in diseases with pruning defects; D:
a competition-based model for cadherin/catenin-mediated spine pruning. The increase of neural activity induced by sensory experience leads to inter-
spine competition for intracellular cadherin/catenin complexes, resulting in the redistribution of these complexes in individual spines: the winner spine
getting more cadherin/catenin complexes matures, while the loser spine losing the complexes is destabilized and pruned.

El1 Cadherin/catenin® 519 S SCRRAG 1 EHE B 5 AR TE S % SCRR 19112250
Fig.1 Cadherin/catenin complex mediates coordinated spine pruning and maturation (modified from reference [19])
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