

















activation [31, 32]. Thus, our studies provide the first Cell suspension and dense could activate the Hippo

biological evidence that SI00A7 induction is repressed pathway through actin cytoskeleton reorganization. If
by activation of the Hippo pathway via YAP/TEADI the Hippo-YAP was also involved in actin cytoskeleton
interaction in A431 cells, and our results significantly reorganization-mediated SI00A7 expression, depletion of
improve the understanding of the transcriptional F-actin depolymerizing and severing proteins should block
co-repressor of YAP-TEAD in cells. actin cytoskeleton remodeling and restored YAP activity

Figure 5: Identification of S100A7 and pYAP-S127 expression in skin SCC tissues, and loss of YAP and S100A7 leads
to cell differentiation and growth inhibitions. (A) Skin SCC tissues were examined by immunohistochemistry with specific anti-
S100A7 and pYAP-S127 antibody. Scale bar, 50 pm. (B) Differentiation genes were induced by YAP, SI00A7 deletion in A431 cells.
mRNAs were isolated from A431 cells 48 h after infection with siRNAs, and were analyzed with real-time RT-PCR. Error bar, SD of three
different experiments. *p < 0.05, **p <0.01; ¢-test. (C) MTT assay showing depressed density of A431 cells after knockdown of YAP, or
YAP and S100A7 simultaneously. Error bar, SD of three different experiments. *p < 0.05, **p < 0.01; ¢-test.
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and S100A7 inhibition in suspended cells. As expected,
when suspended cells were treated by triple knockdown
of CAPZB, GSN and CFL1, YAP phosphorylation and
S100A7 expression were markedly decreased compared
with the control group. On the other hand, we treated the
normal attached cells with LatB, Cyto D and C3 to disrupt
the F-actin and ‘trick’ these cells to behave as if they grew
in suspension or confluence. We found that both ST00A7
expression and YAP phosphorylation were significantly
increased in the attached cells after pharmacological
perturbation of the actin cytoskeleton. Taken together,
we provided compelling evidence that the integrity of
the actin cytoskeleton plays a key role in regulation of
S100A7 expression via YAP.

Besides the actin cytoskeleton, it has been also
found that disruption of microtubule polymerization by
nocodazole strongly blocked detachment-induced YAP
phosphorylation but not affected attachment-induced
YAP dephosphorylation [20]. In addition, the Hippo-YAP
pathway is also regulated by G-protein coupled receptor
signaling and protease activated receptor PAR [33].
Recently, several studies provide evidence that disruption
of the E-cadherin-catenin complex at cell-cell junction
also leads to activation of YAP [34]. Therefore, except
of the actin cytoskeleton, SI00A7 may also be regulated
by other signaling pathways through the Hippo pathway.
Although the expression of YAP and S100A7 displaying
the negative correlation in A431 cells and skin SCC
tissues, we have demonstrate that both play the similar
function in cell proliferation and differentiation. Thus,
we guess that SI00A7 may function as a substitute for
YAP in cells suspension and confluence culture in order to
maintain cell survive or inhibit cell anoikis.

In summary, our findings prove a novel function
of the Hippo-YAP pathway in regulation of S100A7
expression in A431 cells and provide a novel strategy for
S100A7-regualted cancer therapy. The precise function of
S100A7 and YAP in SCC cells (A431 cells) are going on
in our laboratory.

MATERIALS AND METHODS

Cell culture

Human carcinoma cell line A431 was purchased
from the Chinese Academy of Sciences Committee
Type Culture Collection Cell Bank and was authenticated
by short tandem repeat analysis at HK Gene Science
Technology Co (Beijing, China). All cells were
cultured according to the corresponding culture methods
of the ATCC. Cell suspension cultures were obtained
as described in our previous studies [12]. Cultures
with different cell densities were achieved by plating
cells at low cell density (here-after called ‘sparse’,
10000 cells/cm?) and at high cell density (‘dense’,
100 000 cells/cm?).

Tissue specimens

72 cases of skin SCC tissues was obtained from one
tissue microarray (No.SK802a) purchased from Xi’an
Alenabio Company (Xian, China). All cancer patients
had received a pathological diagnosis and none had
received prior therapy. All cancer tissues were obtained
from surgically treated patients who gave their informed
consent. The study was approved by the Medical Ethics
and Human Clinical Trial Committee at Henan Tongxu
County People’s Hospital.

Plasmids and reagents

The pcDNA4-His-YAP WT; S127A and pCMV 14-
Flag-YAP WT,; S94A vectors were kindly provided
by Dr. Zhang (Mayo Clinic College of Medicine,
USA). For pCMV14-Flag-LATS1, the LATS1 (NCBI
Gene ID: 9113) cDNA fragment was amplified using
5'-CGGGGTACCATGAAGAGGAGTGAAAAG-3’and
5'-GCTCTAGAAACATATACTAGATCGCGATTT-3', and
then was cloned into the mammalian expression vector
pCMV 14 (Invitrogen, Carlsbad, CA, USA) using Kpnl
and Xbal restriction enzymes (Takara). Latrunculin B
(L5288) and Cytochalasin D (C8273) were purchased
from Sigma. Botulinum toxin C3 (CT04) was purchased
from Cytoskeleton.

siRNA and transfection

To silence the expression of YAP, LATS1, MST],
Cofilinl, Gelsolin, CAPZB and TEAD1, TEAD2, TEAD3
and TEAD4, all siRNAs as well as the non-targeting
control siRNA were purchased from Gene Pharma and
transfected using the Transfection Reagent (Polyplus)
according to the manufacturer’s protocol. For each
gene, two individual siRNAs were used (Supplementary
Table S1).

Western blot

Western blotting analysis was performed as
previously described [35]. The following antibodies were
used: SIO0A7 (1/1000; Abcam, ab13680); YAP (1/500,
Santa Cruz, sc-101199); pYAP (S127) (1/1000; Cell
Signaling Technology, 13008S); anti-Flag tag (CWBIO,
CWO0287A); anti-His tag (MBL, D291-3). GAPDH
(ZSGB-BIO, TA-08) and f-actin (ZSGB-BIO, TA-09)
were used as loading controls.

Reverse transcription and quantitative RT-PCR

Total RNA was extracted from cells for the
generation of single-stranded cDNA. Quantitative RT-PCR
(qPCR) was performed using an ABI 7300 Real-time PCR
System (Applied Biosystems) with the Power SYBRO
Green PCR Master Mix (Applied Biosystems) in a final
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volume of 20 ul.. GAPDH was used as an endogenous
control for each sample. The primers used for each of the
genes are listed (Supplementary Table S2).

Immunofluorescence staining

To examine the expression pattern of S100A7
and YAP in dense cells, cells were plated on coverslips
at sparse or dense and then cultured for 6 and 24 h.
Immunofluorescence staining was performed as described
in our previous study [12]. The targeted proteins were
detected using confocal microscopy (ZEISS LSM700,
Germany) and a ZEISS LSM700 laser-scanning confocal
microscope image system. Nonspecific IgG was used as a
negative control.

Immunohistochemistry

Immunohistochemistry was performed as described
in our previous study [36]. Anti-S100A7 (1/200) and
anti-pYAP-S127 (1/200) were separately incubated with
the specimens. The goat anti-Rabbit/Mouse secondary
antibody was purchased from MAIXINBIO (KIT-5010).
S100A7 and pYAP-S127 expression was detected using a
ZEISS ImagerAl light microscope (Germany).

MTT cell proliferation assay

Cells were trypsinized 24 h post-siRNA transfection,
transferred to a 96-well plate in triplicate. Cell
proliferation rate were evaluated by MTT.

Statistical analysis

All of the experiments were repeated at least twice.
Statistical analysis was performed using GraphPad Prism
software. The statistical significance was evaluated using
Student’s #-test (2-tailed) to compare two groups of data.
The asterisks indicate significant differences between
the experimental groups and corresponding control
condition. Differences were considered statistically
significant at a p-value of less than 0.05. *p < 0.05,
**p <0.01.
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