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TRPV3-ANO1 interaction positively regulates wound healing
in keratinocytes
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Transient receptor potential vanilloid 3 (TRPV3) belongs to the family of highly
calcium-permeable nonselective cation channels. This channel is strongly expressed
in skin keratinocytes and is involved in warmth sensation, itch, wound healing and
secretion of several cytokines.. Previous studies have shown that anoctaminl
(ANO1), a calcium-activated chloride channel (CaCC), is activated by calcium influx
through TRP vanilloid 1 (TRPVI), TRP vanilloid 4 (TRPV4) or TRP ankyrin 1
(TRPA1). The interactions between TRPs and ANOI1 are important for TRP
channel-mediated physiological functions.  ANOI1 is expressed in epithelial cells,
including those in the choroid plexus. 1 found ANOI1 expression in normal human
epidermal keratinocytes (NHEK). Thus, I hypothesized that the physiological
significance of ANO1 was linked to TRPV3 in keratinocytes. The aim of this study
is the elucidation of the interaction between TRPV3 and ANOI and its physiological
function through this interaction in keratinocytes.

I used a whole-cell patch-clamp method to investigate TRPV3-ANOI interaction in
HEK293T cells and NHEKSs in an NMDG-CI base bath and pipette solutions. Effects
of an ANO1 blocker, T16Ainh-A01 (T16A), in migration and proliferation were
assessed in a kind of in vifro wound-healing assays using NHEKs. Western blot
analysis was utilized to clarify intracellular signaling. Cell cycle assays were
performed by using a redox dye. Intracellular chloride concentrations were
calculated from signals of a chloride indicator, MQAE, by using a two-photon

microscope. To clarify the functional interactions, I investigated ANOI1-mediated



currents upon TRPV3 activation in HEK293T cells.

The ANOIl-mediated currents were dramatically increased following TRPV3
activation, and this event was also observed in NHEKs. Furthermore, the
ANOI-mediated currents were dependent upon extracellular calcium. These results
suggested that ANOI1 functionally interacted with TRPV3 in keratinocytes. In
addition, direct interaction was suggested by immunoprecipitation. Next, I
investigated the effect of an ANO1 blocker (T16A) in a kind of in vitro wound healing
using NHEKs. Data showed that T16A inhibited cell migration and proliferation in
vitro. Consistent with this result, cell migration velocity and proliferation were
inhibited by T16A. Low chloride medium (4 mM chloride) also inhibited the cell
migration and/or proliferation. These results indicated that chloride flux through
ANO1 enhanced cell migration and proliferation by keratinocytes. However, the
direction of chloride movement in keratinocytes is still unknown. Chloride
permeation through a chloride channel is dependent on intracellular chloride
concentration and membrane potential. Although chloride channel function could
affect intracellular chloride concentration, basal conditions could be maintained by
some chloride transporters. Therefore, I examined chloride transporter expression
patterns, including Na-K-Cl cotransporter (NKCC) and K-Cl cotransporter (KCC), by
RT-PCR. In this experiment, expression of NKCCI, KCCi1, KCC2, KCC3 and KCC4
mRNA was suggested. KCC2 is known as a neuron-specific KCC. Intracellular
chloride levels are kept low by KCC2 in central nerve cells, suggesting that opening
of the chloride channel induces chloride influx. In addition, I performed chloride
imaging by use of a chloride indicator, MQAE. The intracellular chloride
concentration of NHEK was calculated to be 14.7 + 2.7 mM, and the resulting
equilibrium potential of chloride was -56.7 mV. The resting potential of skin
keratinocytes is reported to range from -24 to -40 mV. Therefore, this result

suggests that chloride influx could occur through ANO1 activation in NHEKs.



Furthermore, T16A or low chloride medium conditions induced phosphorylation of
p38 and c-Jun N-terminal kinase (JNK), a member of the mitogen-activated protein
kinase (MAPK) family. These MAPKs are known to participate in the cell cycle.
Therefore, I investigated the effect of T16A in cell-cycle assays by using a redox dye.
T16A induced cell cycle arrest in the kind of in vifro wound healing assay. These
results suggested that TRPV3-ANOI interaction positively regulated the process of
cell migration and proliferation via MAPK phosphorylation and cell cycle control.
Cell cycle arrest could explain the decrease in cell proliferation. Meanwhile, ANO1
inhibition decreased the speed of cell migration. The mechanism by which
migration velocity is controlled by ANO1 is unknown. A previous report showed
that cell cycle inhibitory molecules, such as p21, rearrange the cytoskeleton by the
ROS pathway, thereby regulating cell migration. Thus, chloride could also control
cell migration by cell cycle-inhibitory molecules.

In conclusion, my study is the first to characterize the interaction between TRPV3
and ANOI. The results suggest that their interaction could positively regulate

keratinocyte proliferation and migration.
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B EA3BREBHFEBWVWT. TRPVI OEMLICL D FEINAIBROE S5SNI
A RBRTHDCE, COEHAMN ANO1 HERICLVHEB TSI LERL. NHEK 5
"WWTH TRPV3 & ANO1 AHEEERE L TWA T &M ENZ., MXOEBERITBWT, W
FHEKIZ. ¥5F /51 FioBir5 TRPV3 & ANO1 OBHEEEOAHNBEEZH SN
TBREDI, X IF )04 MO invitro QIBIRIEFHMRICTB T 2 ANOLEEH O EER
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