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Abstract

Background: Ailanthone (Aila) is a natural active compound isolated from the Ailanthus altissima,
which has been shown to possess an “in vitro” growth-inhibitory effect against several cancer cell
lines. Advanced bladder cancer is a common disease characterized by a frequent onset of resistance
to cisplatin-based therapy. The cisplatin (CDDP) resistance is accompanied by an increase in Nrf2
protein expression which contributes to conferring resistance. Recently, we demonstrated a cross-
talk between Nrf2 and YAP. YAP has also been demonstrated to play an important role in
chemoresistance of bladder cancer.

Purpose: We analyzed the antitumor effect of Aila in sensitive and CDDP-resistant bladder cancer
cells and the molecular mechanisms involved in Aila activity.

Study design: Sensitive and CDDP-resistant 253J B-V and 253J bladder cancer cells, and
intrinsically CDDP-resistant T24 bladder cancer cells were used. Cells were treated with diverse
concentrations of Aila and proliferation, cell cycle, apoptosis and gene expressions were
determined.

Methods: Aila toxicity and proliferation were determined by MTT and colony forming methods,
respectively. Cell cycle was determined at cytofluorimeter by P1 staining method. Apoptosis was
detected using Annexin V and PI double staining followed by quantitative flow cytometry.
Expressions of Nrf2, Yap, c-Myc, and house-keeping genes were determined by western blot with
specific antibodies. Cell migration was detected by wound healing and Boyden chamber analysis.
Results: Aila inhibited growth of sensitive and CDDP-resistant bladder cancer cells with the same
effectiveness, and reduced cell migration with higher effectiveness in CDDP resistant cells.
Interestingly, Aila strongly reduced Nrf2 expression in all cell lines. Cell cycle analysis revealed an
accumulation of Aila-treated cells in GO/G1 phase. Moreover, Aila significantly reduced YAP and
c-Myc protein expression. The random and the oriented migration were strongly inhibited by Aila
treatment, in particular in CDDP-resistant cells.

Conclusions: Aila, inhibited proliferation and invasiveness of bladder cancer cells. Its high
effectiveness in CDDP resistant cells could be related to the inhibition of Nrf2 , YAP and c-Myc
expressions. Aila could represent a new tool to overcome CDDP resistance in bladder cancer.

Keywords: Ailanthone; bladder cancer; CDDP-resistance; Nrf2; Yap; c-Myc.

Abbreviation: Aila, Ailanthone; CDDP, Cisplatin; Nrf2, NF-E2-related factor 2; YAP, yes-
associated protein; MTT, 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide; Keapl,
Kelch-like ECH-associated protein 1; ARE, antioxidant response element; EpRE, electrophile
response element; RPMI 1640, Roswell Park Memorial Institute medium; FBS, fetal bovine serum;
EDTA: Ethylenediaminetetraacetic acid; SDS, sodium dodecyl sulfate; TBS: tris-buffered saline;
GAPDH, glyceraldehyde 3 phosphate dehydrogenase; GSTA4, Glutathione S-transferase A4; PI,
propidium iodide, FITC, fluorescein isothiocyanate;
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Introduction

Ailanthone  (Aila)  [(1B,11B,12a)-11,20-Epoxy-1,11,12-trihydroxypicrasa-3,13(21)-diene-2,16-
dione] is a natural active compound isolated from the plant Ailanthus altissima (Bray et al., 1987).
Aila has a wide spectrum of biological activities, it is traditionally used to treat ascariasis, diarrhoea,
spermatorrhoea, bleeding and gastrointestinal diseases, and it has been found to have anti-
inflammatory activity (Kim et al., 2015). Aila has been shown to possess an “in vitro” growth-
inhibitory effect against several cancer cell lines (Wang R. et al., 2016), but the mechanisms
involved in the antiproliferative activity of Aila are not completely elucidated and they seem to be
related to the cancer cell type. Indeed, in some cell models Aila induced GO/G1-phase cell cycle
arrest, and triggered DNA damage and apoptosis pathway (Zhuo et al., 2015), in others, Aila
induced G2/M phase cell cycle arrest and an apoptosis through downregulation of Bcl2 and
upregulation of Bax (Chen Y et al., 2017). Ni et al. (2017) found that Aila inhibited the growth of
several lung cancer cells through repression of DNA replication via RPA1 down regulation. He et
al. (2016) demonstrated that Aila was a potent inhibitor of androgen receptor and it was able to
overcome resistance in castration-resistant cancer cells through the binding with the co-chaperone
p23 protein.

Urothelial carcinoma of the bladder is a common malignancy in men. At the initial diagnosis, about
30% of tumors have already infiltrated the bladder muscle wall and are classified as muscle-invasive
bladder cancers. Muscle-invasive bladder cancer is associated with poor prognosis. Standard of care
for muscle-invasive bladder cancer is cystectomy combined with platinum-based chemotherapy
regimens (Madersbacher et al., 2003). The clinical benefit of cisplatin-based chemotherapy is
limited and the majority of the patients eventually develop cisplatin-resistant disease (Shah et al.,
2011). Thus, the identification of novel agents able to overcome this resistant disease is an urgent
and unmet need.

In bladder cancer cells, we previously demonstrated that the CDDP resistance was accompanied by
an increase in Nrf2 (NF-E2-related factor 2) protein expressions which contributes to conferring
CDDP resistance (Ciamporcero et al., 2018). The transcription factor Nrf2 is the master regulator of
antioxidant and cytoprotective genes (Rojo de la Vega et al., 2018). It is present in the cytoplasm
bound to Keapl (Kelch-like ECH-associated protein 1) which, by forming a complex with Cul3
and Rbx1, and this E3 ubiquitin ligase complex, is able to ubiquitinate Nrf2, resulting in Nrf2
proteasomal degradation. In response to an increase of oxidative stress, the cysteine residues of
Keapl become oxidized, resulting in a conformational change of the Keapl-Nrf2 complex which
prevents Nrf2 ubiquitination (Itoh et al., 2004). As a consequence, Nrf2 accumulates in nuclei,
and after heterodimerization with Maf proteins, binds antioxidant response element
(ARE)/electrophile response element (EpRE) and activates target genes for cytoprotection (Itoh et
al., 2004). Due to its cytoprotective role, the Nrf2 increase in resistant cells has been proposed as
an important tool for maintaining drug resistance (No et al, 2014). Indeed, Nrf2 overexpression is
associated with clinically relevant CDDP resistance in bladder cancer patients (Hayden et al., 2014).
Recently, in bladder cancer cells, we demonstrated a cross-talk between Nrf2 and Yap: Nrf2
silencing and glutathione depletion reduced YAP expression, possibly through the inhibition of
GABP transcriptional activity (Ciamporcero et al., 2018). Moreover, YAP protein is also involved
in maintaining antioxidant capacity: the stimulation of YAP prevents, whereas the down-regulation
of YAP promotes oxidative stress-induced cell death in cardiomyocytes (Tao et al., 2016).
Increasing evidence has demonstrated the involvement of YAP in chemoresistance of several types
of cancers. YAP, is a key component of the Hippo tumor-suppressor pathway (Harvey et al., 2013).
Hippo pathway-mediated YAP phosphorylation on Ser127 leads to its cytoplasm sequestration or
ubiquitination and degradation (Zhao et al., 2010). Conversely, unphosphorylated Y AP translocates
into the nucleus where it binds to the TEAD transcription factor, triggering the expression of several
downstream transcriptional targets involved in organ size control, cell proliferation, migration and
survival, such as c-Myc, cyr 61 and survivin. Indeed, YAP expression inhibition results in reduced
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cell proliferation and increased cell death (Zhao et al.,, 2008). YAP expression and nuclear
localization strongly correlate with poor patient outcome and the progression of several tumors,
including bladder cancer (Liu et al., 2013). The constitutive expression and activation of YAP was
inversely correlated with in vitro and in vivo CDDP sensitivity of urothelial cell carcinoma cells:
Y AP overexpression protects, while YAP knockdown sensitizes cancer cells to chemotherapy and
radiation effects via increased accumulation of DNA damage and apoptosis (Ciamporcero et al.,
2016). Moreover, the knockdown of YAP and the silencing of Nrf2 enhanced sensitivity of bladder
cancer cells to CDDP and reduced their migration (Ciamporcero et al., 2018).

Aila has been demonstrated to exhibit in vitro growth-inhibitory effects against several cancer cell
lines. However, the antitumor activity in bladder cancer cells, sensitive and resistant to CDDP
treatment, remains to be elucidated. In this paper we demonstrated, for the first time, that Aila is
able to inhibit proliferation and migration in these cell models, in particular in CDDP resistant cells,
and that these effects could be linked to its ability to inhibit Nrf2, Yap and Myc expressions.

Materials and Methods

Cells and culture conditions

253J) B-V and 253J cell lines were kindly provided by Dr Colin Dinney (MD Anderson Cancer
Center). Human cell line T24 was purchased from ATCC (Manassas, VA, USA). These cells were
cultured in RPMI 1640, supplemented with 10% FBS, 100 units per ml penicillin and 100ug/ml
streptomycin in a 5% CO 2, 37°C incubator. The CDDP resistance in 253J B-V and 253J] was
induced and maintained as previously described (Ciamporcero et al., 2018).

MTT assay

The toxic effect of Aila was determined through the 3-(4,5-dimethyl thiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) assay as previously described (Ciamporcero et al., 2018). This
colorimetric assay may be interpreted as a measure of both cell viability and cell proliferation
(Sylvester, 2011). Cells were seeded (800-1500 cells/well) in 200 ul of serum-supplemented
medium and treated with different concentrations of Aila (Baoji Herbest Bio-Tech Co., Ltd., Baoji
city Shannxi Provence China). To confirm the CDDP resistance, CDDP was added at the
concentrations ranging from 0.1 to 1 pg/ml. Untreated cells were used as control. After 72 hours,
the drug was removed and MTT assay was performed.

Colony-forming assay

Cells were trypsinized, washed in 1x PBS, and seeded (500 cells/well) into a six-well plate and left
overnight to attach. After 24 h, the cells were treated with the compounds and the medium was
changed after 72 h. Cells were cultured for 9-11 days and subsequently fixed and stained with a
solution of 90% crystal violet (Sigma—Aldrich), 10% methanol.

Lysate preparation and western blot analysis

Lysate preparation and western blot analysis were performed as previously described (Ciampocero
et al,, 2018). Antibodies used were as follows: glyceraldehyde 3 phosphate dehydrogenase
(GAPDH) (#5174) (Cell Signaling, Boston, MA, USA); B-actin (sc-47778), YAP (sc15407), Nrf2
(sc 722), o-tubulin (04-1117, Millipore, Billerica, MA, USA); c-Myc (clone 9E10, sc 40, Santa
Cruz Biotechnology, CA), GSTA4 (Glutathione S-transferase A4) (SAB1401164, Sigma-—
Aldrich). The detection of the bands was carried out after reaction with chemiluminescence reagents
(PerkinElmer NEL105001EA) through film (Santa Cruz Biotechnology sc-201697)
autoradiography.

Cytofluorimetric analysis



Adherent and non-adherent treated and control cells were harvested 24 hours after the treatment
with 0.5 and 1 pg/ml of Aila. Cells were washed with 1X PBS, fixed in 70% cold ethanol,
resuspended in a buffer containing 0.02 mg/ml RNase A (Worthington), 0.05 mg/ml propidium
iodide (PI) (Sigma—Aldrich), 0.2% v/v Nonidet P-40 (Sigma—Aldrich), 0.1% wi/v sodium citrate
(Sigma—Aldrich), and analyzed with a FACScan cytometer (Becton Dickinson, Accuri). For
apoptosis analysis 1x10° cells were harvested and stained with FITC-Annexin 5 and PI according to
the manufacter protocol (FITC Annexin V Apoptosis Detection Kit (BD Biosciences Cat N°
556547).

Cell motility assay

In the wound-healing assay, after starvation for 18-24 h in serum-free medium, cells were plated
onto six-well plates (10° cell/well) and grown to confluence. Cell monolayers were wounded by
scratching with a pipette tip along the diameter of the well, and they were washed twice with serum-
free medium before their incubation with diverse concentrations of Aila (0.01, 0.05 and 0.1 pg/ml).
In order to monitor cell movement into the wounded area, five fields of each wound were
photographed immediately after the scratch (TO) and after 24 hours (Dianzani et al., 2014). The
endpoint of the assay was measured by calculating the reduction in the width of the wound after 24
hours and compared to TO which is set at 100%. The area of wound healing was calculated by
using the ImageJ software (Schneider et al., 2012). In the Boyden chamber (BD Biosciences, San
Jose, CA) invasion assay, cells (2000) were plated onto the apical side of 50 ug mL * Matrigel-
coated filters (8.2 mm diameter and 0.5 um pore size; Neuro Probe, Inc.; BIOMAP snc, Milan,
Italy) in serum-free medium with or without increasing concentration of the Aila (0.01, 0.05 and 0.1
ug/ml). Medium containing 20% FCS was placed in the basolateral chamber as a chemo attractant.
After 24 hours, cells on the apical side were wiped off with Q-tips. Cells on the bottom of the filter
were stained with crystal violet and counted (five fields of each triplicate filter) with an inverted
microscope.

Statistical analysis

Data were expressed as means + SD. Significance between experimental groups was determined by
one-way ANOVA followed by the Bonferroni multiple comparison post-test using GraphPad InStat
software (San Diego, CA, USA). Values of p<0.05 were considered statistically significant.

Results

Aila effect on bladder cancer cell growth and colony forming.

To analyze the ability of Alia to affect cell growth and colony forming of sensitive and CDDP-
resistant bladder cancer cells, 253J) B-V and 253J B-V resistant to CDDP (253J B-V C-r), 253J and
253] resistant to CDDP (253J C-r), and T24 (intrinsically CDDP resistant) cells were exposed to
different doses of Aila. Results obtained demonstrated that the Alia was more effective than CDDP
in reducing cell growth of 253J B-V cells and, in particular, Aila reduced the growth of 253J B-V
C-r cells to the same extent as the sensitive cells (Fig. 1A). Colony forming assay confirmed the
effectiveness of Aila treatment in sensitive and CDDP resistant 253J B-V cells (Fig. 1B).

The cytotoxic and antiproliferative effect of Aila was demonstrated in 253J cells, also (Fig. 2). The
reduction of proliferation after 72 hours from the treatment with 0.5 and 1 pg/ml of Aila was similar
in sensitive and CDDP resistant cells (Fig. 2A). The colony forming assay also confirmed the
effectiveness of Aila in 253J C-r cells (Fig. 2B). The third cell line employed in our experiments
was the T24 cells. This cell line has been demonstrated to be resistant not only to CDDP but also to
other DNA damaging agents such as the anthracycline antibiotic doxorubicin and the Podophyllum
peltatum toxin etoposide (Ciamporcero et al., 2016). Analogously, to that observed in the previous
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cell lines, Aila reduced T24 cell growth and colony forming to a higher extent than CDDP (Fig.3
A, B).

Aila effects on Nrf2 and Nrf2 target gene expressions

We previously demonstrated that Nrf2 expression is higher in CDDP-resistant bladder cancer cells
than in sensitive cells and that the silencing of Nrf2 in CDDP resistant bladder cancer cells, can
sensitize them to CDDP and reduce cell viability (Ciamporcero et al., 2018). Since the Aila
treatment reduced proliferation and colony forming of CDDP resistant cells to the same extent as
the sensitive cells, we analyzed whether Aila could reduce Nrf2 expression in these cell lines. The
analysis were performed after 24 and 48 hours from the treatment. Results demonstrated that Nrf2
expression was inhibited until 48 hours in a dose dependent way in both sensitive and resistant
bladder cancer cells (Fig. 4 A,B). The reduction of Nrf2 protein was confirmed by the contemporary
reduction of GSTA4, a Nrf2 target gene (Fig 5 A,B).

Effect of Aila on cell cycle and apoptosis of bladder cancer cells

To deepen the antiproliferative activity by Aila we performed the analysis of cell cycle and
apoptosis in sensitive and CDDP-resistant 253J) B-V cells. In both cell lines, Aila (from 0.1 to 1
ug/ml) induced a significant increase in GO/GL1 cells (Fig. 6 A,B), whereas treatments with the same
concentrations of Aila did not induce increase of apoptotic cells (data not shown).

Aila inhibits YAP and c-Myc protein expression

On the basis of our previous results that indicated a cross-talk between Nrf2 and YAP expression,
we analyzed in 253J B-V and 253J B-V C-r the expression of YAP. Moreover, since Myc and
YAP-TEAD integrate mitogenic and mechanical cues at the transcriptional level to control cell
proliferation (Croci et al., 2017), c-Myc protein expression was also examined. Results obtained
demonstrated that Aila inhibited YAP and c-Myc expression, both in sensitive and, particularly, in
resistant cell lines, which express YAP at high levels (Fig.7 A,B). The inhibition was dose-
dependent and persisted until 48 hours from the treatment.

Effects of Aila on migration of bladder cancer cells

YAP and Nrf2 also control the migration of cancer cells (Rojo de la Vega et al., 2018) which
contributes to their metastatic properties. Since Aila inhibited the expression of both Nrf2 and YAP
proteins, we analyzed its effect on cell migration. Cell motility was initially assessed using a wound
healing assay evaluating random cell migration in the presence or absence of diverse concentrations
of Aila (from 0.01 to 0.1 pg/ml). Analysis of the cell ability to migrate into the scratch showed that
Aila inhibited migration of both cell lines (Fig. 8 A,B) in a dose-dependent way. However, the
effect in CDDP-resistant cells was higher than in sensitive cells. Then, cell motility was assessed
using a Boyden chamber assay assessing directional migration and invasion of cells. Results
showed that Aila inhibited 253J B-V and 253J B-V C-r cell invasion in a concentration dependent
way in both cell lines, but, interestingly, the invasion of the CDDP-resistant cells was affected at
higher levels than the sensitive cells (Fig. 9). Control invasion was 72+5 cells per wells for 253] B-
V and 84+4 for 253]J B-V C-r. Data are shown as percentages of inhibition versus the control
invasion measured on untreated cells. In both migration assays, doses and timing of treatments
minimized the possible confounding effects due to the Aila effect on cell growth.

Discussion

In the present study, Aila was found to be able to inhibit the proliferation of sensitive and CDDP
resistant bladder cancer cells with the same effectiveness. The inhibition of proliferation mostly
depended on the accumulation of cells in GO/G1 cell cycle phase of cell cycle, which, in turn, could
be dependent on the Nrf2, Yap and c-Myc down-regulation. Nrf2 and Y AP expression are increased
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in resistant cells (Ciamporcero et al, 2016; Ciamporcero et al., 2018) and both play an important
role in reducing proliferative capacity of cells. Beside the canonical Nrf2 role in orchestrating
antioxidant response, accumulating evidence has established that Nrf2 sustained proliferative
signaling and that its reduction correlated with a reduction of cell proliferation (Rojo de la Vega et
al., 2018). As a consequence, the down regulation of Nrf2 expression by Aila, could reduce the
cytoprotective role of Nrf2, thus facilitating its own antiproliferative action. Another naturally
occurring quassonoid, brusatol, extracted from the aerial parts of the Brucea javanica plant, has
been shown to inhibit Nrf2 and to sensitize cancer cells to several chemotherapeutic drugs (Ren et
al., 2011). However, the brusatol-mediated inhibition of Nrf2 was transient, persisting only 8 hours
from the treatment (Olayanju A et al., 2015). On the contrary, we demonstrated that after 48
hours the reduction of Nrf2 expression by Aila was still present, as well as the reduction of the
Nrf2 target gene GSTA4. The high antiproliferative effect of Aila in CDDP-resistant cells could be
sustained not only by this persistent inhibition of Nrf2 expression, but also by the contemporary
inhibition of YAP and Myc expression. Indeed YAP, through the activation of TEAD transcription
factors, has been demonstrated to be implicated in the control of growth, oncogenic transformation,
and epithelial-mesenchymal transition (Zao et al, 2008). Moreover, the binding of YAP with
TEADSs upregulates the expression of several growth promoting factors, among those is the well
known oncogene c-myc (Neto- Silva et al., 2010). C-Myc and YAP-TEAD integrate mitogenic and
mechanical cues at the transcriptional level to control cell proliferation and cell cycle entry (Croci
etal., 2017).

Traditionally, the cytotoxic effect of platinum compounds depend on the formation of intrastrand
DNA cross-links [mostly double-strand breaks (DSB)], that lead to G2 arrest, apoptosis induction
and generation of oxidative stress (Yu et al., 2018). In this study we demonstrated that Aila
affected cell growth through mechanisms other than cisplatin. In our cell models, Aila induced a
cell cycle arrest in GO/G1 cells which can be in relation with the inhibition of YAP and c-Myc
expression. Moreover, no evidence of apoptosis induction was present, even after the treatment
with the highest Aila concentration. Thus, apoptosis seems not be involved in the reduction of cell
growth.

Another important effect displayed by low doses of Aila regarded the inhibition of both random and
directional migration. In determining this inhibitory effect, different pathways can be involved, in
which both Nrf2 and YAP play an important role (Zhang et al., 2016; Warren et al., 2018).

In cancer cell lines, Nrf2 promoted the epithelial mesenchimal transition by down-regulation of E-
caderin, and Nrf2 knock-down greatly impaired migration and invasion (Rojo de la Vega et al.,
2018). For its part, YAP also is involved in cell invasion, since it induced epithelial mesenchimal
transition in cancer cells and YAP knock-down rescued the expression of epithelial markers (Zhao
et al., 2008).

Conclusions

Our results demonstrated, for the first time, that Aila inhibited proliferation and migration of
bladder cancer cells, by reducing Nrf2, YAP and c-Myc expression. Importantly, this effect was
displayed in CDDP-resistant cancer cells in which the down-regulation of Nrf2 and YAP
expressions was required to overcome the resistance. Since CDDP resistance is a common feature
in muscle invasive urothelial carcinoma of the bladder after platinum-based chemotherapy (Shah et
al., 2011), the identification of a novel agent able to overcome this resistant disease is of great
interest. From this point of view, Aila demonstrated favourable drug-like properties due to its good
bioavailability, high solubility and low hepatoxicity (He et al, 2015).

In conclusion our results suggest that Aila may represent an important tool in the therapy of CDDP-
resistant bladder cancer and pave the way for further investigation in this field.
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Figure legends

Figure 1. MTT and colony forming assays in 253J B-V and 253J] BV C-r cells. Panel A: MTT
assay. Results are expressed as percent of control values, obtained after 72 hours from the treatment
with the indicated concentrations of Aila or CDDP. Results are the mean = SD of four separate
experiments. **p<0.01vs sensitive cells. Panel B: Colony forming assay. Cells were treated with
the indicated concentrations of Aila or CDDP and cultured for 10 days.

Figure 2. MTT and colony forming assays in 253J and 253J C-r cells. Panel A: MTT assay.
Results are expressed as percent of control values, obtained after 72 hours from the treatment with
the indicated concentrations of Aila or CDDP. Results are the mean + SD of four separate
experiments. **p<0.01vs sensitive cells. Panel B: Colony forming assay. Cells were treated with
the indicated concentrations of Aila or CDDP and cultured for 10 days.

Figure 3. MTT and colony forming assays in T24 cells. Panel A: MTT assay. Results are expressed
as percent of control values, obtained after 72 hours from the treatment with the indicated
concentrations of Aila or CDDP. Results are the mean + SD of four separate experiments. Panel B:
Colony forming assay. Cells were treated with the indicated concentrations of Aila or CDDP and
cultured for 10 days.

Figure 4. Panel A: Western blot analysis of Nrf2, expression in 253J B-V , 253J BV C-r, 253J,

253J C-r and T24 cells in untreated (0) or treated with Aila at the indicated concentrations and
harvested after 24 or 48 hours. Equal protein loading was confirmed by exposure of the membranes
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to the anti-p-actin antibody. Quantification of protein products was performed by densitometric
scanning. Data are normalized using the B-actin signal and are indicated as means + SD from three
independent experiments. Panel B: Quantification of protein products was performed by
densitometric scanning. Data were normalized using the B -actin signal and are indicated as the
mean + SD from three independent experiments. ** p-value <0.01 vs. untreated control cells (C).

Figure 5. Panel A: Western blot analysis of GSTA4 expression in 253J B-V, 253 J B-V C-r, 253],
253J) C-r and T24, untreated (0) or treated with Aila at the indicated concentrations and harvested
after 48h. Equal protein loading was confirmed by exposure of the membranes to the anti-a-tubulin
antibody. Panel B: Quantification of protein products was performed by densitometric scanning.
Data were normalized using the a-tubulin signal and are indicated as the mean + SD from three
independent experiments. ** p-value <0.01 and * p-value <0.05 vs. untreated control cells (C).

Figure 6. Panel A: Cell-cycle analysis in untreated (Control, C) or treated with 0.1 pg/ml Aila
(0.1 Aila) or with 0.5 pg/ml Aila (0.5 Aila) in 253J B-V and 253 J B-V C-r, at 24 hours. The data
were captured by using a BD Accuri Flow cytometer. Results were extracted and analysed by using
FCS Express Plus. Representative images and the relative percentages are shown. Panel B: Percent
of cell in cell cycle phases 24 hours after treatment with 0.1 pg/ml Aila or 0.5 ug/ml Aila in 253J B-
V and 253J B-V C-r. Data are the mean + SD of 3 separate experiments. **p<0.01, *p<0.05 vs C.

Figure 7. Panel A: Western blot analysis of YAP and c-Myc expression in 253J) B-V and 253J B-V
C-r cells untreated (0) or treated with Aila at the indicated concentrations and harvested after 24h
and 48 hours. Equal protein loading was confirmed by exposure of the membranes to the anti-p3-
actin antibody. Panel B: Quantification of protein products was performed by densitometric
scanning. Data were normalized using the B -actin signal and are indicated as the mean + SD from
three independent experiments. ** p-value <0.01 vs. untreated control cells (C).

Figure 8. Panel A: wound healing assay at 0 (TO) and at 24 hours in 253J B-V and 253J B-V C-r
cells untreated (C) or treated with Aila at the indicated concentrations. Panel B: Quantification of
wound healing. The endpoint of the assay was measured by calculating the reduction in the width of
the wound after 24 hours and compared to TO which is set at 100%. The data of each assay was
done from 3 independent experiments and shown as the mean + SD. **p-value<0.01 and *p<0.05
vs. C.

Figure 9. Invasion assay at 24 hours in 253J B-V and 253J] B-V C-r cells treated with Aila at the
indicated concentrations. Data are expressed as percentages of inhibition of cell invasion versus the
control invasion measured on untreated cells. The data of each assay was done from 5 independent
experiments and shown as the mean + SD. **p-value<0.01 and *p<0.05 vs. C.
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Figure 3
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