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To elucidate the underlying mechanism of secretory leukocyte protease
inhibitor (SLPI)-induced cell migration, we compared SLPI-deleted human gingival carcinoma Ca9-22
(A SLPI) cells and original (wild-type: wt) Ca9-22 cells using several microscopic imaging methods
and gene expression analysis. Our results indicated reduced migration of A SLPI cells compared to
wtCa9-22 cells. The lamellipodia/dorsal ruffles were smaller and moved slower in A SLPI cells
compared to wtCa9-22 cells. Furthermore, well-developed intermediate filament bundles were observed
at the desmosome junction of A SLPI cells. In addition, Galectin4 was strongly expressed in A SLPI
cells, and its forced expression suppressed migration of wtCa9-22 cells. Taken together, SLPI
facilitates cell migration by regulating lamellipodia/ruffles and desmosomes, in which Galectin4
plays an important role.
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Fig. 1. (A) A scratch "wound" was made using a silicone tip at the centre of a confluent
monolayer culture and the cells were cultured further for the indicated time. The cell
layers were fixed and stained with toluidine blue. (B) Cell migration was quantified
by measuring wound areas 24 h after injury. Experiments were independently performed
in triplicate, and quantitative data were presented as the mean + standard deviation

(n=3, *P<0.05 vs. wtCa9-22). (C) Histochemical staining was performed using Alexa

Fluor™ 488 phalloidin (green). Nuclei were stained with DAPI (blue). Arrow heads
indicate the lamellipodia.
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Fig. 2. (A) Cells in the growth phase were stained with Alexa Fluor™ 488 phalloidin
(green). Nuclei were stained with DAPI (blue). (B) Scanning electron microscopy (SEM)
images of wtCa9-22 cells (a). The red square indicates the image area shown in (b).
(b) Scanning ion conductance microscopy (SICM) topography image. Images were taken at
10 x 10 p m with 128 x 128 pixels. (c) Cross-sectional graphs of these cells are
indicated with a red line on the maximum diameter in each cell image in (b). Numeral
in the graph shows size of height of the dorsal ruffle indicated by arrowheads. (C)
Quantification of the dorsal ruffle area was performed. Randomly, five cells were
selected from each cell type, and the average cross-sectional ruffle area was calculated.
(D) Time-lapse imaging of wtCa9-22 (upper) and A SLPI cell (lower) surface. To
investigate movement of the ruffles, time-lapse morphological images of the ruffles on
the surface of the living cell were obtained by SICM. All images were taken at 10 x 10
M mwith 64 x 64 pixels.
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Fig. 3. (A) Typical transmission electron microscopy (TEM) images of wtCa9-22 and
A SLPI cells in a cluster. Well-developed filaments elongating from the desmosome
junction are observed in the cytoplasm of A SLPI cells in cluster. N: nucleus; M:
mitochondria; Ph: phagosome; arrowhead (white): cytoplasmic filament bundle; arrowhead
(black) : desmosome junction. Scale bar: 0.5 pym. (B) Quantification of the number of
desmosome junctions with filament bundles. The number of desmosome junctions with
filament bundles was counted in 20 sets of cell-cell adhesion structures in wtCa9-22
and A SLPI cell clusters, respectively, and the average mean + standard deviation was
calculated (n=3, *F<0.05 vs. wtCa9-22).
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CpG sites within the promoter of Galectind gene
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Fig. 4. (A) mRNA expression of Galectin4 was analysed using RT-PCR. GAPDH was used as
an internal control. Experiments were independently repeated three times, showing
similar results. Typical data sets are shown in the left panel. (B) Bisulfite sequencing
analyses of the Galectin4 gene in wtCa9-22 and A SLPI cells. Genomic DNA was extracted
from each cell type and examined at positions —250 to +160 of the 5° promoter region
of the Galectin4 gene (relative to the transcription initiation site), which contained
15 CpG sites. Methylated and unmethylated CpG sites are shown as filled and open
circles, respectively. The sequences of eight bacterial clones per genomic region
examined are shown. (C) mRNA expression levels of Galectin4 in the three clones stably
transfected with Galectind expression vectors (GalCa9-22) were analysed using RT-PCR.
GAPDH was used as an internal control. Experiments were independently repeated three
times, showing similar results. Typical data sets are shown in the upper panel. (D)
Wound healing assays were performed. Cells were observed using a phase-contrast
microscope 24 h after the scratch "wound" was made. (E) Cell migration was quantified
by measuring wound areas 24 h after injury. Experiments were independently performed
in triplicate, and quantitative data were presented as the mean + standard deviation
(n=3, *P<0.05 vs. wtCa9-22).
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