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Highlights

e VGPCR cells developed multicellular spheroids (MCS) in a non-adherent surface.
e  vGPCR MCS size and architecture changed after 10,25(OH)2D3 treatment.
e 1a,25(0OH)2D3reduced HIF-1a and increased BIM and P21expression in MCS.

e Akt and ERK1/2 phosphorylation was inhibited by 10,25(OH)2D3 treatment in MCS.



Abstract

The Kaposi’s sarcoma-associated herpesvirus G protein-coupled receptor (KSHV/VGPCR) is
a key molecule in the pathogenesis of Kaposi’s sarcoma. In endothelial cells, tumor
maintenance and NF-«xB activation depends on VGPCR constitutive expression and activity.
We have previously demonstrated that 10,25(OH).D3 induces apoptosis in a VDR dependent
manner, inhibits VGPCR cell growth and NF-xB activity. In this study, we developed a
method to obtain multicellular spheroids (MCS) from endothelial cells expressing VGPCR in
order to test whether MCS have a similar response to 2D-cultures after 1a,25(OH)2Ds3
treatment. Firstly, we found that VGPCR MCS started to form at 2" day-growth, reaching a
diameter up to 300 um at 7" day-growth, whereas cells without vVGPCR expression (SVEC)
developed spheroids earlier and remained smaller throughout the period monitored. Secondly,
VGPCR MCS size and architecture were analyzed during 1a,25(OH)2D3 (0.1-100 nM, 48 h)
treatment. We found that once treated with 10 nM of 1a,25(OH).D3 the initials MCS began a
slight disaggregation with no changes in size; whereas at the higher dose (100 nM) the
architecture of MCS was found completely broken. Furthermore, VDR mRNA expression
increased significantly and this change was accompanied by a reduction of HIF-1a, an
increase of VEGF, p21 and Bim mRNA expression. Finally, results from Western blot
analysis showed that 1a,25(OH)2D3 decreased Akt and ERK1/2 protein phosphorylation. In
conclusion, these data have revealed that 1a,25(OH)2Ds inhibits vVGPCR MCS proliferation

and induces apoptosis similar to vVGPCR cells growing in 2D-cultures.
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Abbreviations

MCS (multicellular spheroids), FBS (fetal bovine serum), HIF-1a (hypoxia-inducible factor
la), KSHV/VGPCR (Kaposi’s sarcoma-associated herpesvirus G protein-coupled receptor),
MCS (multicellular spheroids), VDR (Vitamin D Nuclear Receptor) and VEGF (Vascular

Endothelial Growth Factor).

1. Introduction

Viral cancers represent 12% of all human cancers and occur mostly in the developing world.
Oncoviruses carry viral oncogenes that activate the same host signaling pathways, regulate
growth and apoptosis as well as the development of non-viral cancers [1]. Kaposi’s sarcoma
(KS) is the most common cancer in HIV-infected untreated individuals and the infectious
cause of this neoplasm is KS-associated Herpesvirus (KSHV or Human Herpesvirus 8) [2,3].
The viral G protein-coupled receptor (vGPCR) is the key molecule in this pathogenesis, and
its transgenic expression induces angiogenic lesions similar to those observed in human KS
lesions demonstrating strong angiogenic and tumoral effects [4]. The neovascular tumor
conservation requires VGPCR continuous expression and activity in this type of cancer [5].
Recently, the reprogramming of lymphatic endothelial cells to mesenchymal cells, by KS
VGPCR-iniciated, was studied in a three dimensional cell model. [6].

The most active form of vitamin D steroid hormone, 1a,25-Dihydroxyvitamin D3
(10,25(0OH)2Ds or calcitriol), performs a main role on intestinal calcium absorption and bone
remodeling through its actions in intestine, bone, kidney and parathyroid gland [7]. Most of
its actions depend on VDR, the vitamin D nuclear receptor, member of the nuclear receptor
superfamily. Within the non-classical effects, data of antineoplastic activity on neoplastic
cells in different types of cancer has been growing [8,9]. In recent years, it has been

recognized that 1a,25(OH)2D3 exerts an anti-proliferative and pro-differentiating action in



many malignant cells and retards the development and growth of tumors in animal models
[1,10,11]. 10,25(0OH):D3 can inhibit angiogenesis, invasion and metastasis through the
regulation of vascular endothelial growth factor (VEGF) [12,13] and the Wnt/B-catenin
pathway in some types of tumors [8,14,15]. Likewise, 1a,25(OH).Ds exhibits anti-
inflammatory effects, including the suppression of the action of prostaglandins [8]. These
actions provide basis for its potential use in cancer therapy and/or chemoprevention [16].

Many types of mammalian cells can aggregate and form multicellular spheroids (MCS) when
cultured in suspension or a non-adhesive environment. The absence of cell-cell and cell-
matrix interactions make monolayer cell cultures unable to reflect real tissues physiology and
microenvironment [17]. Therefore, MCS have gained importance establishing an
experimental in vitro model of intermediate complexity between monolayer cultures and
tumors in vivo [18]. They can be developed from cellular monolayer cultures (2D cultures) or
they can be derived from primary tumors [19]. Despite of presenting many of the limitations
of an experimental model in vitro, MCS has opened up a new pathway for cytotoxic drug
sensitivity tests, since cells adapt to the conditions imposed by the acquired spatial
configuration [18]. Three-dimensional cell cultures can be develop by seeding the cells on
artificial matrices. These matrices, act as a solid support for cells and are composed of
hydrogels, fibers or beads that can be produced with different porosities and mechanical
characteristics to mimic the extracellular tumoral matrix in vivo [20,21]. Xu and collaborators
proposed the use of polymer structures for the development of multicellular spheroids of
human prostate cancer (LNCaP) in a matrix of hyaluronic acid [22]. Matrices of alginates,
collagen and agarose have been developed for the development of ovarian carcinoma
spheroids (A2780), lymphoblasts (EL4) and epithelial cells (1308.1) [23]. We have
previously demonstrated that 10,25(OH)2Dz inhibits the growth of endothelial cells

expressing VGPCR in vitro and in vivo, downregulates NF-kxB pathway highly activated by



the viral receptor vGPCR and induces apoptosis in a VDR dependent manner [24—26]. In this
work we developed a technique to obtain MCS from SVEC and vGPCR cells and tested
whether VGPCR is required to MCS development and whether vGPCR MCS respond to
1a,25(0OH)2D3 in a similar manner to vVGPCR cells in 2D-cultures. This 3D culture of vVGPCR
cells would give us a better approach to elucidate the antineoplastic and anti-inflammatory
mechanism of action of the active form of vitamin D in Kaposi’s sarcoma.

2. Material and Methods

2.1. Chemicals and reagents

1a,25(0OH)2D3, and the antibiotic G418 were from Sigma-Aldrich (St. Louis, MO, USA). The
antibodies used were rabbit monoclonal anti-P-ERK1/2 and anti-P-Akt (Cell Signaling
Technology, Migliore Laclaustra, Buenos Aires, AR), anti-tubulin and anti-rabbit horseradish
peroxidase—conjugated secondary antibody (Santa Cruz, CA, USA). Roche Applied Science
(Indianapolis, IN, USA) provided high Pure RNA Isolation Kit. Immobilon P (polyvinylidene
difluoride; PVDF) membranes were from Thermo Fisher; PCR primers for mouse GAPDH,
VGPCR, VDR, HIF-1a, VEGF, A20, BIM and P21 were synthetized by Invitrogen (Thermo
Fisher Scientific Inc., Rockford, IL, USA). For most applications, 1a,25(OH)2D3 was used at
10 nmol L and 100 nmol L since these concentrations show anti-proliferative effects in
many tumor cell types.

2.2. Cell lines and transfections

As an experimental model of Kaposi’s sarcoma, SV-40 immortalized murine endothelial cells
that stably express VGPCR full length receptor (vVGPCR), were utilized as we have previously
described [27]. Stable overexpression of VGPCR promotes tumor formation in immune-
suppressed mice and induces angiogenic lesions similar to those developed in Kaposi’s
sarcoma [5,28]. Transfected cells were selected with 500 pg mL™? G418. Medium was freshly

changed every other day.



2.3. Multicellular spheroids development

For gRT-PCR and micrographs studies, 96-well lipidure®-coat plates covered by a
biocompatible polymer containing phosphocholine moiety were used (Amsbio, AMS
Biotechnology, Europe). SVEC and vGPCR cells were seeded at 2,500 cell/well and cultured
in DMEM with 10 and 5% FBS respectively. More restrictive growth conditions (decrease in
serum) favor vVGPCR expression. During 1a,25(OH)2Ds treatment, FBS was reduced to 2%
due to the fact that the absence of serum triggers autophagy and apoptosis in these cells after
prolonged incubation times. Therefore, this allows a better determination of the agonist
mechanism of action [29]. For Western blot studies, common 24-multiwells covered with 3%
agar were used. VGPCR cells were seeded at 12,000 cell/well and cultured in DMEM with
5% FBS. In both cases, spheroids development was followed through time.

2.4. Light field microscopy

Spheroids size and architecture from 3D culture were observed under a light field
microscopy. Representative micrographs were captured by a Nikon TE300 Eclipse Inverted
Microscope, equipped with a digital camera and objectives.

2.5. SDS-PAGE and Western blot

Whole MCS lysates were prepared as we have previously reported [25] and protein content
was determined by the Bradford procedure [30]. Proteins were resolved (with SDS-PAGE)
and transferred to PVDF membranes followed by Western blot analyzes that were effected as
reported before [30]. Briefly, membranes were blocked and incubated with primary
antibodies [anti- P-ERK1/2 (1:1000), anti-P-Akt (1:1000) or anti-Tubulin (1:1000)] diluted in
TBST buffer (0.1% tween, 2.5% dry milk) overnight at 4°C. After three washes in TBST
buffer, membranes were incubated with anti-rabbit (1:5000) horseradish peroxidase-
conjugated secondary antibody 1h at room temperature. Later, after three washes in TBST

buffer, blot signals were detected using an enhanced chemiluminescence kit according to the



manufacturer’s instructions (Amersham ECL Western Blotting Detection Kit, GE Healthcare,
Buenos Aires, AR). Images were scanned and quantified using ImageJ software, developed at
the National Institutes of Health.

2.6. Quantitative real-time PCR

Total RNA for real-time quantitative reverse transcriptase polymerase chain reaction (QRT-
PCR) analysis was isolated using the High Pure RNA Isolation Kit (Roche) as we have
previously described [29]. Briefly, total RNA (0.5-1ug) was reverse transcribed using the kit
High Capacity cDNA RT (Applied Biosystems, Thermofisher, Buenos Aires, AR) and gRT-
PCR reactions were achieved on the resulting cDNA (5- 10 ng) in an ABI 7500 Real Time
PCR system (Applied Biosystems, CA, USA) using specific primers. Primers sequences were
as follows: VGPCR: (Fw) 5’ -TGGTTCCCCTGATATACTCCTG-3 and (Rv) 5°-
GGACATGAAAGACTGCCTGAG-3’; murine VDR: (Fw) 5-
AGGAGAGCACCCTTGGGCT-3” and (Rv) 5’-ACACACTCCACAGATCCGAGG-3’ [25];

murine  HIF-Za: (Fw) 5-CGACACCATCATCTCTCTGG-3> and (Rv) 5'-

AAAGGAGACATTGCCAGGTT-3’;murine VEGFa: (Fw) 5’-
ATGAACTTTCTGCTCTCTTGGGTG-3’and (Rv) 5’-
GACTTCTGCTCTCCTTCTGTCGTG-3’; murine GAPDH (Fw) 5'-

GAAGGTGAAGGTCGGAGTC-3" and (Rv) 5'-GAAGATGGTGATGGGATTTC-3" [31];
murine  A20: (Fw) 5-CATGAAGCAAGAAGAACGGAAGA-3> and (Rv) 5°-
GAGGCCCGGGCACATT-3’, murine Bim: (Fw) 5’-CGGTGGTGGAGGAACTCTTC-
3’and (Rv) 5°-GCCCTCCCTTGTTTACATTCAC-3*  [26]; murine P21: (Fw) 5’-
TTGGAGTCAGGCGCAGATCCACA-3" and (Rv) 5-CGCCATGAGCGCATCGCAATC-3'
[32]. Reactions were carried out using the SYBR Green PCR Master Mix reagent (Applied
biosystems, Thermofisher, Buenos Aires, AR). Gene expression was then analyzed by 2-delta

delta Ct method using GAPDH as reference parameter [32].



2.7. Statistical analysis

Data are shown as means £ SD. Results from gRT-PCR and Western blot were analyzed by
one way ANOVA followed by Bonferroni test. Different superscript letters indicate
significant differences at *p<0.05.

3. Results

3.1. Development of MCS from SVEC and vGPCR cells

Based on the evidence mentioned in the introduction, we investigated whether endothelial
cells (SVEC) or endothelial cells transformed by the expression of vVGPCR (VGPCR) have the
ability to develop MCS when are growing on a solid surface covered by a non-adherent
polymer. For this, 96-well lipidure®-coat plates were used. SVEC and VGPCR cells were
seeded at a density of 2,500 cell/well and cultured in DMEM with 10 and 5% FBS
respectively and spheroids development was followed over time. Fig. 1 shows MCS
micrographs of SVEC and vGPCR cells obtained by light field microscopy from 1% day to 7'
day-growth after seeding. It can be observed that both cell lines could form MCS, but the
behavior of each cell line turned out to be different. In the case of SVEC cells, accelerated
cellular aggregation was detected at 1% day-growth compared to VGPCR cells. However, they
did not considerably increase their size, 50 um approximately, within the following days.
Whereas, VGPCR cells displayed a lower rate of aggregation at 1% day and bigger spheroids
were observed at 2" day-growth, reaching a diameter up to 300 pm, within 7" days-growth.
The 5" day-growth was chosen to carry out the subsequent studies where the spheroids
displayed a more uniform distribution.

3.2. MCS validation through vGPCR expression

It is well establish that stable expression of VGPCR is required for the development of
cellular malignancy in Kaposi’s sarcoma as was mentioned in the introduction [33]. Evidence

support the fact that to elucidate the molecular mechanism of viral angiogenic oncogene



GPCR is essential to develop new therapies to the KSHV-induced malignancies [4,34]. In
order to validate 3D cultures of SVEC and VGPCR cells, the expression of vGPCR and VDR
genes was analyzed by gRT-PCR in spheroids developed from these cells lines at 5" day-
growth (Fig. 2). As in 2D cultures, the expression of vVGPCR mRNA was found greatly high
in spheroids obtained from VGPCR cells in comparison with SVEC cells that lacks the viral
receptor as expected (Fig. 2A). In addition, as was previously reported by our group in 2D
cultures of VGPCR cells [27], VDR mRNA was significantly increased in vVGPCR MCS
compared to SVEC MCS (Fig. 2B).

3.3. 10,25(0OH)2D3 induces morphological changes and increases VDR expression in
VGPCR MCS

To investigate the antiproliferative effect of 10,25(OH)2Dz in vVGPCR MCS, vGPCR
spheroids at 5" day-growth were treated with increasing concentrations of 1a,25(0OH)2Ds3
(0.1-100 nM) or vehicle (0.01% ethanol) during 48 hours. The morphology of the spheroids
was evaluated by light field microscopy, and micrographs at the beginning and at the end of
the treatment were captured (Fig. 3A). At the beginning of the treatment, zero time, control
spheroids were observed compact with an average size in all conditions, which did not vary
qualitatively at the time of completion of the experiment (48 h). 10,25(OH)2D3, at 10 nM
concentration, triggered changes in the structure of the spheroids. In general, cells adopted a
slack arrangement and few spheroids disaggregated, whereas at the higher concentration (100
nM) the architecture of vVGPCR MCS was found in most cases damaged; cells started to
separate adopting a monolayer distribution; which resembles to the stage of spheroids
formation. To evaluate the molecular response of these spheroids to 10,25(OH)2D3 treatment,
VDR mRNA was analyzed by gRT-PCR. As can be observed from Fig. 3B, VDR gene

expression significantly increase after 10,25(OH)2D3 treatment.



3.4. 10,25(0H)2Ds exerts its antineoplastic effect through a mechanism that involves the
inhibition of the pro-angiogenic factor HIF-1a

The initiation of angiogenesis is controlled by local hypoxia which induces the synthesis of
pro-angiogenic factors that activate signaling pathways [35]. In response to local hypoxia the
hypoxia-inducible factor 1a (HIF-1a) increases the expression of several pro-angiogenic
factors including the vascular endothelial growth factor (VEGF) [36—38]. We studied whether
1a,25(0OH)2D3 exerts its antineoplastic effects by inhibiting the expression of the pro-
angiogenic factors HIF-1a and VEGF in vGPCR MCS. For this, the spheroids were treated
with 10,25(OH).D3 (0.1-100 nM) or vehicle (0.01% ethanol) during 48 hours as mentioned
before. Then, the expression of HIF-1a. and VEGF mRNA was analyzed by qRT-PCR. As
can be seen from Fig. 4, 10,25(OH)2D3 significantly inhibited HIF-1oo mMRNA expression in a
dose-dependent manner; on the contrary, VEGF mRNA expression significantly increased.
There is existing data that 10,25(OH)2D3 regulates VEGF production through vitamin D
response elements in the VEGF promoter [39]. Therefore, VEGF increased gene expression
could be caused by a direct binding between the VDR receptor and the VEGF promoter.
Nevertheless this interaction remains to be tested.

3.5. 1a,25(0OH)2Ds triggers apoptosis through Bim and p21 induction

Many studies have shown that A20 (ubiquitin editing enzyme A20 or TNFAIP3) functions as
an "ubiquitin editing” enzyme to repress the signaling pathway of NF-xB, thus acting as a
vital anti-inflammatory factor [40]. In addition, A20 expression has been found deregulated
in several carcinomas and emerging evidence suggests that A20 participates in the
development of cancer [41,42]. Particularly, in cells of hepatocarcinoma, it was demonstrated
that A20 silencing causes cell death by apoptosis [42]. Besides, results from our group
indicate that 1a,25(OH)2D3 induces apoptosis in VGPCR cells by increasing pro-apoptotic

Bim protein; provoking an imbalance between the anti and pro-apoptotic proteins that ends



up into caspase-3 cleavage [26]. For this reason, we investigated whether 1a,25(OH)2D3
regulates A20 and Bim mRNA levels in MCS in dose response studies. To that end, vGPCR
MCS were treated with 10,25(OH)2D3 (0.1-100 nM) or vehicle (0.01% ethanol) during 48
hours and then mRNA expression of A20 and Bim was analyzed by qRT- PCR. As shown in
Fig. 5, 1a,25(0OH).Ds significantly increased Bim mRNA expression in a dose-dependent
manner, whereas not significant effect was found on A20 mRNA expression.

Numerous data have demonstrated that activation of cyclin-dependent kinase (CDK)
inhibitors p18, p19, p21, or p27 and repression of cyclin D1 expression as well as down-
regulation of cyclins/CDK complexes activity are early events for the growth-inhibitory
effect of 10,25(OH).Ds. For this reason, we investigated a possible regulation of p21
expression and contribution to apoptosis induction in vVGPCR MCS. For this, vVGPCR MCS
were treated as in Fig. 5 (A and B) and p21 mRNA expression was analyzed by qRT-PCR.
As Fig. 5 C evidence, p21 mRNA expression was found increased by 10,25(OH)2D3 in a
dose dependent manner.

3.6. Akt and ERK1/2 phosphorylation is inhibited by 1a,25(OH)2D3

Akt plays a central role in the development of Kaposi's sarcoma produced by the transgenic
expression of VGPCR; overexpression of VGPCR in endothelial cells inhibits apoptosis [43].
In addition, the effects of vGPCR on survival and angiogenesis depend on its ability to
stimulate the MAPK pathway and, therefore, the transcription factors regulated by these
kinases [44]. In this regard, ERK1/2 is highly activated in VGPCR cells [2]. Next, we
investigated whether 1a,25(OH)2D3 regulates the state of Akt and ERK1/2 phosphorylation
as part of its antineoplastic mechanism of action. For this purpose, dose response studies were
performed as mentioned before. After treatment, vGPCR MCS were lysed in buffer and total
proteins were resolved in SDS-PAGE followed by Western blot assays to identify

phosphorylated Akt and ERK1/2, as an activation parameter. As shown in Fig. 6,



1a,25(0OH)2D3 causes a significant decrease in Akt and ERK1/2 phosphorylation in a dose

dependent fashion.

4. Discussion

In many research laboratories, spheroids are becoming more and more used for the analysis
of different pharmaceutical molecules and therapeutic agents. Their capacity to imitate
several human tissues characteristics, as cellular organization, cell-cell and cell-extracellular
matrix interactions, has made of 3D spheroids a highly demanded tool more appropriate as an
in vitro model to represent solid tumors features [19,45,46]. There is data of various
successful techniques to obtain spheroids [20,21,23]. Up to now, we have developed a simple
method to obtain MCS from vGPCR endothelial cells. Our results provide compelling
evidence that the viral receptor GPCR expression is vital for cells aggregation and MCS
formation, since vVGPCR absence showed a fast cell grouping with no size increase through
time. The VDR high basal expression observed previously in vVGPCR 2D cultures was
verified in vGPCR MCS, demonstrating a similar behavior of the vitamin D receptor in this
3D model. 10,25(0OH)2D3 treatment disassembled vVGPCR MCS morphology, raised VDR
gene expression and inhibited HIF-1a contributing to the antiangiogenic effect. Although
A20 showed no variations, gene expression of the pro-apoptotic protein Bim and of the
cyclin-dependent kinase p21 were higher after 1a,25(OH)2D3 treatment, presenting the
antineoplastic effect through an apoptotic mechanism of action. What is more, Akt and
ERKZ1/2 signaling pathways, which play a central role in vVGPCR oncogenesis, were inhibited
by a reduced phosphorylated state in a dose dependent manner after treatment.

5. Conclusions



Taken together, most MCS data lends to support our previous results in vVGPCR 2D cultures.

Even though 1a,25(0OH)2D3 performs antineoplastic and anti-angiogenic activity in vVGPCR

2D and 3D cultures, these promising findings should be explore more deeply.
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8. Fiqure Legends

Fig. 1. MCS development from SVEC and vGPCR cell lines. SVEC and VGPCR cells
were seeded at a density of 2,500 cell/well in 96-well lipidure®-coat plates in
triplicate and cultured in DMEM with 10 and 5% FBS respectively. Spheroids
development was followed during a seven days period. Micrographs shown are
representative from three independent cultures. Magnification 200 x, bar =100 pum.

Fig. 2. vGPCR and VDR gene expression in VGPCR MCS. Total RNA from Spheroids at
5th day-growth (Fig.1) was extracted and reverse transcribed as described in methods.
Gene expression of VGPCR, VDR and GAPDH was assessed by gRT-PCR analysis.
Data were expressed in bar graphs as a ratio between each gene expression from SVEC
and VGPCR spheroids normalized to GAPDH mRNA levels.

Fig. 3. 10,25(0OH)2Ds induces morphological changes and increases VDR expression in
VGPCR MCS. VGPCR cells were seeded at a density of 2,500 cell/well in 96-well
lipidure®-coat plates and cultured in DMEM with 5% FBS. At 5" day-growth,
spheroids were treated with increasing concentrations of 10,25(OH)2D3 (10-100 nM)
or vehicle (0.01% ethanol) for 48 hours. (A) Representative micrographs from three
independent experiments are shown; magnification 200 x, bar =100 um. (B) Gene
expression of VDR and GAPDH was assessed by gRT-PCR analysis as was mentioned
in methods. Results from VDR expression were then represented in a bar graph as a
ratio between treated conditions and vehicle normalized to GAPDH mRNA levels. The
statistical significance of the data was analyzed by one way-ANOVA followed by
Bonferroni test. Different letters indicate statistical differences (*p<0.05), n=6.

Fig. 4. 10,25(0OH)2D3 reduces HIF-1o and induces VEGF gene expression. VGPCR MCS
were developed, grown and treated as in Fig. 3. Gene expression of HIF-10, VEGF

and GAPDH was assessed by gRT-PCR analysis as was described in methods. Results



from each gene analysis were represented in bar graphs expressing the ratio between
treated conditions and vehicle normalized to GAPDH mRNA levels. The statistical
significance of the data was analyzed by one way-ANOVA followed by Bonferroni
test. Different letters indicate statistical differences (*p<0.05), n=6.

Fig. 5. 10,25(0H)2D3 promotes Bim and p21 induction. vVGPCR MCS were developed,
grown and treated as in Fig. 3. Gene expression of A20, Bim, p21 and GAPDH was
assessed by gRT-PCR analysis as was described in methods. Data from each gene
expression were expressed in bar graphs as a ratio between treated conditions and
vehicle normalized to GAPDH mRNA levels. Significant differences of the data
between vehicle and treated conditions were analyzed by one way-ANOVA followed
by Bonferroni test. Different letters indicate statistical significances at *p<0.05, n=6.

Fig. 6. 10,25(0OH)2Ds reduces Akt and ERK 1/2 phosforylated state. vVGPCR MCS were
developed, grown and treated as in Fig. 3. Cell lysates were subject to Western blot
analysis with anti-P-Akt, anti-P-ERK 1/2 and anti-Tubulin antibodies. Representatives
blots and quantifications of three independent experiments are shown. Protein bands
quantification were achieved by densitometry and then represented in bar graphs as the
ratio between P-ERK1/2 and Tubulin, and P-Akt and Tubulin referred to vehicle. Four
independent experiments were analyzed by one way-ANOVA followed by Bonferroni

test. Different letters indicate statistical significances at *p<0.05.
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