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Abstract
The ependyma of the adult spinal cord is a latent stem cell niche that
contributes to the glial scar after spinal cord injury. The mechanisms by which
injury reactivates the ependymal stem cell niche remain unknown. Ependymal
cells are coupled via connexin (Cx) 43 and Cx26 in the active niche of neonatal
mice, but uncouple with downregulation of Cx26 in the adult. Injury induces re-
coupling and the upregulation of Cx26, suggesting a role for Cx signaling in the
reactivation of the ependymal stem cell niche (1,2). We hypothesized that Cx26
is a main regulator of the response of ependymal cells to tissue damage. To
analyze the specific role of Cxs in ependymal cells we used transgenic mice to
selectively delete Cx26 or Cx43 by crossing mice with floxed Cx26 or Cx43
genes with a FoxJ1CreER-tdTomato transgenic line. We found that in Cx26™f
mice, recombination with tamoxifen strongly affected the CC response to injury
5 and 15 days post injury. The deletion of Cx26 in ependymal cells modified
their contribution to the glial scar. Surprisingly, the deletion of Cx43 also
reduced proliferation. To test whether Cx43 effect on proliferation was related
to Cx26, we quantified the expression of Cx26 in Cx43 fl/fl mice and found a
significant reduction, suggesting that the effect of Cx43 deletion on ependymal
cell proliferation was due to the lack of Cx26 expression. Our findings suggest
that Cx26 is a key molecular component of the signaling pathways that lead to
the reactivation of ependymal cells and thus represents a potential target to
improve the contribution of the ependymal stem cell niche to self-repair. We
speculate that Cx43 hemichannels may be involved in the mechanisms
activated by injury that mediate Cx26 expression.1. Fabbiani et al. (2020)
Connexin signaling is involved in the reactivation of a latent stem cell niche
after spinal cord injury. ] Neurosci 40:2246-2258. 2. Falco et al. (2023) P2X7
receptor activation awakes a dormant stem cell niche in the adult spinal cord.
Front Cell Neurosci 17:1288676. doi:10.3389/fncel.2023.1288676
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