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Sema3A-PTPdelta signaling regulates cortical dendritic growth
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Sema3A, an axon guidance molecule, repels peripheral sensory neurons. Sema3A

also facilitates the growth of cortical pyramidal dendrites. We found that PTPdelta (PTPd), one of
type lla protein tyrosine phosphatases, mediates Sema3A-signaling. RNAi against PTPd attenuated
Sema3A-induced growth cone collapse response of mouse embryonic sensory neurons. PTPd played a major

role in Sema3A-dependent cortical dendritic growth. Ptpd-/-, Sema3a-/- and Ptpd+/-; Sema3a+/-
mutant mice exhibited poor arborization of basal dendrites of cortical layer V neurons, indicating
the genetic interaction of Sema3A and PTPd. In Ptpd-/- brains, Fyn and Src kinases were
hyperphosphorylated at their C-terminal Tyr527 residues. Sema3A induced dephosphorylation of Tyr527
in the cortical dendrites of wild-type but of Ptpd-/-. Arborization of cortical basal dendrites was
reduced in Fyn-/- and in Ptpd+/-; Fyn+/- mutants. PTPd mediates Sema3A-signaling through the
activation of Fyn by dephosphorylation.
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