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Skin cells release ATP that affects a big variety of functions of adjacent cells. However, the mechanisms underlying its
release remain largely unclear. Here, focusing on VNUT (vesicular nucleotide transporter), we show that skins release ATP
by a mechanism of Ca**-dependent exocytosis in normal human epidermal keratinocytes.
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Figure 1 The effects of BAPTA-AM and bafilomycin A1 on ionomycin (IM)-induced release of ATP from
NHEKs

lonomycin evoked an increase in extracellular ATP in a concentration-dependent manner. The ionomycin

(5uM) -evoked release of ATP was significantly decreased by BAPTA-AM, an intracellular Ca®* chelator

or bafilomycin A1, an inhibitor of vesicular H-ATPase. ***P<0.001 vs. Basal; “*P<0.001 vs. ionomycin

(5uMm).
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Figure 2 Visualization of exocytosis of ATP
ATP vesicles were visualized by the fluorescent ATP analogue MANT-ATP (A) and quinacrine (B) in
NHEKs. MANT-ATP and quingcrine signals were obtained from confocal laser microscopy and TIRF
microscopy, respectively. (C) Schematic cartoon of exocytosis of quinacrine-positive vesicles. (D) The
time course of the de-staining of quinacrine-fluorescence by ionomycin in single-vesicles in the absence
(left) and presence of BAPTA-AM (right).
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Figure 3 Expression of VNUT in the human epidermis and
epidermal keratinocytes.

Immunohistochemical and immunocytochemical staining of
frozen section of human skin (a) and NHEK (b), respectively,
with an anti-VNUT antibody. For western blot analysis, total
cell lysates were prepared and separated by SDS-PAGE.
The antibody that specifically recognizes VNUT protein
detected major bands at 65 kDa and 68 kDa (c).
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Figure 4 Inhibition of ionomycin-induced ATP release by
VNUT siRNA.

(a) VNUT mRNA was significantly reduced in a time-
dependent manner in cells transfected with VNUT siRNA
(n=3, black bar). (b) Transfection with VNUT siRNA for 72
hr (n= 3, black bar) significantly decreased ionomycin-
evoked ATP release versus scrambled RNA-transfection at
concentrations of 2 and 5uM of ionomycin. *p<0.05,
***p<0.001 vs. scrambled siRNA.
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