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Schwann cells (SCs) are the primary glial cells of the peripheral nervous
system. Myelinating SCS wrap around large-diameter axons and form the myelin
sheath. While many transcription factors and signaling molecule.s are involved in SC
myelination, calcium signaling has been found to be an important mediator of this
process. Transient receptor potential vanilloid 4 (TRPV4), a member of the TRP
-channel family, is a non-selective calcium-permeable cation channel, TRPV4 is
expressed and activated throughout the body by various stimuli including mechanical
stimulation, moderate heat, osmolarity and some endogenous or exogenous chemicals.
According to recent reports, this channel was found to be widely exj)ressed and
functional in various glial cells, including astrocytes, microglia, oligodendrocytes and
satellite glial cells. However, whether TRPV4 is expressed and functional in SCs or
not remains unclear.
To clarify the expression and function of TRPV4 in SCs, [ isolated and purified
SCs from the sciatic nerves of postnatal and adult mice. Both TRPV4 mRNA and
protein were detected in the purified SCs by RT-PCR and western blot analyses,
which_ indicates that TRPV4 1is expressed in cultured SCs. In addition,
TRPV4-mediated responses to 1.0 pM GSK1016790A, a TRPV4 selective agonist,
were observed using both calcium-imaging and whole-cell patch-clamp methods.
‘These demonstrate the functional expression of TRPV4 in ‘cultured SCs.
Furthermore, TRPV4 was found to be expressed in sciatic nerves in vivo by
western blot. However, I did not observe any differences in the expression levels of

the key hlyelin structural proteins such as myelin-associated glycoprotein (MAG),



myelin protein zero (P0O) or myelin basic protein (MBP) between WT and TRPV4KO
mice by immunostaining and western blot analysis, suggesting that TRPV4 is not
involved in normal myelin development in mice. However, after sciatic nerve cut
injury, TRPV4 expression gradually increased with sciatic nerve demyelination, even
under conditions without macrophages which are known to express TRPV4. This
suggests that the increase in TRPV4 after sciatic nerve injury is mainly derived from
SCs. Furthermore, I confirmed that TRPV4 is expressed in unmyelinating SCs, but
not in myelinating SCs by double immunostaining of TRPV4 with glial fibrillary
acidic protein (GFAP) or MBP in teased sciatic nerves, and that unmyelinating SCs
were increased after nerve injury. These results suggest why TRPV4 was increased
after injury. I next examined whether the increased TRPV4 is active under
physiological conditions. I measured the temperature-evoked increase in intracellular
calcium concentrations using a calcium-imaging method in cultured SCs.
TRPV4-dependent intracellular calcium increases were clearly observed in the
unmyelinating SCs under body temperature, which suggests that TRPV4 is
constitutively active in SCs at normal body temperature.

To determine whether the recovery process from sciatic nerve cut-induced
Wallerian degeneration is affected by the increase in TRPV4 expression, I created a
sciatic nerve cut injury model in both WT and TRPV4KO mice. Interestingly, western
blot analysis showed significantly higher levels of PO, MAG and MBP broteins in
TRPV4KO mice compared with WT mice 7 days after injury. In addition, I examined
the function of sciatic ner-ves of these mice by walking track analysis 2 months after
injury. Sciatic functional index (SFI) values were significantly smaller in TRPV4KO
mice than in WT mice, indicating that the absence of TRPV4 impairs the functionaﬂ
recovery of sciatic.nerves after injury. To further evaluate the regeneration olf sciatic
nerves, the structure of the distal stumps from these mice was analyzed usihg an

electron microscope (EM). I found the reformed myelin was significantly thinner in



TRPV4KO mice than in WT mice at 2 months after sciatic nerve injury. However,
Walking track analysis and EM analysis revealed that the sciatic nerve fuﬁction and
the remyelination were simifarly recovered by 6 months both in between WT and
TRPV4KO mice after injury. these results demonstrate that the lack of TRPV4
delayed sciatic nerve remyelination and functional recovery following sciatic nerve
cut-induced Wallerian degeneration.

In conclusion, TRPV4 is functionally expressed in mouse SCs and is involved in

remyelination after sciatic nerve cut injury.
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