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calsyntenin-3i134 2 /3@ LS5O 2 —1a L IZ%
ATz enshTcwaizl, 2hTid, ADY
7 AETIVCTH HTg2576 TlE, L DERS Tealsyntenin-
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Possible role of calsyntenin-3 accumulation in layer-specific vulnerability of
cortical neurons in Alzheimer’s disease.

Yoko Uchida
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Tokyo Metropolitan Institute of Gerontology

Abstract

B-amyloid (AB) may play an important role in the pathogenesis of Alzheimer's disease. However, a causal
relationship between AB oligomers and layer-specific neurodegeneration has not been clarified. Here we re-
view possible role of calsyntenin-3 in layer-specific vulnerability of cortical neurons in Alzheimer’s disease.
Calsyntenin-3 was cloned as a homolog of calsyntenin-1, which is type 1 transmembrane protein of cadherin
superfamily and is found in the synaptic membrane in the adult brain. Little was known about the func-
tion and the regulation of calsyntenin-3, except its distribution in brain: calsyntenin-3 is distributed in
large neurons in layers 2-3 and 5 of the cerebral cortex. Recently, we found that calsyntenin-3 is selec-
tively up-regulated in cultured neurons treated with AB oligomers and in Tg2576 mice. Calsyntenin-3 im-
munoreactivity is accumulated in dystrophic neurites surrounding AB-plaques in Tg2576 mice.
Overexpression of calsyntenin-3 in cultured cortical neurons increases in vulnerability of neurons.
Calsyntenin-3 undergoes two-step proteolytic processing like amyloid precursor protein: The primary cleav-
age with a -secretase generates a N-terminal ectodomain and a C-terminal fragment. The C-terminal frag-
ment is subsequently cleaved into p3 peptide and an intracellular domain by 7y -secretase. We found that
the C-terminal fragment increased in Tg2576 mouse brain, especially in dystrophic neurites surrounding Al
plaques. Transfection experiments with calsyntenin-3 fragments revealed that the overexpression of the C-
terminal fragment but not of the intracellular domain in cortical neurons resulted in the acceleration of neu-
ronal death. The addition of p3 peptide to the culture medium did not accelerate neuronal death. Moreo-
ver, purified N-terminal ectodomain attenuated death of cortical neurons overexpressing the full length or C-
terminal fragment of calsyntenin-3. These findings suggest that accumulation of neurotoxic C-terminal frag-
ment in neurites surrounding AB plaques may lead to synaptic dysfunction. Proteolytic processing of

calsyntenin-3 by a- and p -secretase may attenuate neuronal dysfunction by AB.
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