Transient elevation of cytoplasmic calcium ion concentration at a single cell level

precedes morphological changes of epidermal keratinocytes during cornification
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Supplemental Figure 1: Distribution of the protein of GCaMP3 in the different layers of the epidermis

(a) Low magnification view of a cryosection of the fingertip skin of GCaMP3 mice. The fluorescence of GCaMP3 was detected, but
exhibited a monotonous intensity from the basal to granular layers; the contrast of fluorescence derived from high concentration
of calcium ions was lost during the sample preparation. The protein of GCaMP3 was immunostained with anti-green fluorescent
protein (GFP) antibody conjugated with Alexa-594. DNA was stained with DAPI. (b) High magnification view. Upper panel: granular
layer at the square in (a). Lower panel: basal layer at the double-lined square in (a). Note that the contrast of distribution of the
protein of GCaMP3 was lost in the granular layer. Scale bars: 50 um (a) and 10 um (b).



Supplemental Figure 2
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Supplemental Figure 2: Correlations between the intensity of excitation laser and the frequency of Ca?* spikes in the basal layer
(a) Relationship between the relative frequency of Ca?* spikes in the basal layer and the power of excitation laser in the ear of
GCaMP3 mice. Time-lapse images were obtained for 5 min at an interval of 6 s at each intensity of excitation laser at 920 nm. The
result is representative of two independent experiments.
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Supplemental Figure 3: Temporal changes in the DNA signal following the transient [Ca?'], elevation

(a) Schematic of imaging setup. (b) Representative two-photon image of the fingertip skin of mice systemically expressing
GCaMP3, injected with Hoechst 33342 to label the DNA. Cells with an elevated fluorescence of GCaMP3 are marked with green
hexagons. Nuclei with an intensified fluorescence of Hoechst 33342 are marked with a red line. The outermost signal of Hoechst
33342 is marked with a cyan line. The surface of the skin is marked with brown lines. (c) Schematic of the temporal changes in
[Ca2*], and the DNA signal. Scale bar: 50 um.



Supplemental Table: Settings for the observations by two-photon imaging

Devices
Manufacturer Name
Microscopy Olympus (Tokyo, Japan) 1X-81
Objective lens Olympus UPlanSApo 30xSIR (NA: 1.05)
Excitation laser Spectra-Physics (Santa Clara, CA) Mai Tai Deep See
Stimulation and observation settings
Fluorophores Wavelength (excitation, nm) Wavelength (detection, nm)  Laser power (mW)
GCaMP3 920 495-540 38.8
ZO1-EGFP 920 495-540 38.8
Tandem dimer Tomato 920 575-630 58.2
mKO2-hCdtl (FUCCI) 760 575-630 24.5
Hoechst 33342 760 420-460 136.5
Second-harmonic generation
(collagen) 920 420-460 38.8
Frame rates
Basal layer 2-10s
Granular layer 5-20 min




