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Figure 12. PI3K/Akt signaling pathway mediates ONPc roles on activating
B~ Optict tumor progression features. A - PI3K/Akt signaling is activated in OvCar-3 cells
i —— OPNb3 overexpressing OPNc. Total Akt and p-Akt levels in OvCar-3 cells overexpressing
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OPNc and serum PSA from men with PCa (n=40) and with BPH (n=30) Fold 1.0 1.0 2.04 1.0 1.0 g T e blotting using their specific antibodies. Non phospho Akt were used as a loading
were tested. OPN-SI expression levels were analyzed by qRT-PCR reaction
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Osteopontin (OPN) is a glycophosphoprotein overexpressed in various experimental models
| " 96 -0 OyCar3 + LY294002 OPNCc-induced OvCar-3 cell proliferation is specifically blocked by the PI3K inhibitor.
= T OPNb (AUC=0.77)  |opresented as ng/mL on serum samples from these patients. The AUC for 5 10 B - s Growth curves of OvCar-3 overexpressing clones and non-transfected OvCar-3 cells

of malignancy and is involved in tumorigenesis and metastasis. OPN is recognized as a key
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prognostic marker during the ovarian carcinoma (OC) and prostate cancer (PCa) progression OPNe (4UC=0.97)  each marker are shown on the left with p<0.05. | b cultured with or without PI3K LY294002 inhibitor are plotted. LY294002 was added 4

—y
(=]
(=]
[=]

QD 550nm

o
-2
|

L~ -~ 1PSA (AUC:=0.72)
® ® 81 OPNa (AUC:=0 74)

Time volume (mm?)

Sensitivity

o
n
|

OPNaa OPNb3 ~ OPNc1 Empty vector  OvCar-3

. . . . . . . . hours after cell plating and culture media maintained for all proliferation kinetics as
and is overexpressed in OC and PCa in relation to normal tissues. Alternative splicing of OPN il g
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wound closure assay. LY294002 inhibitor was added just after carrying out the streaks
However, the expression pattern and the roles of each of these isoforms have not been Table I. Relationships between OPN isoforms and PSA levels
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pg/ml for 96 hs. Total number of cells (Aand C) and cell death ¢ & o T roles on activating tumor progression features. A: Total Akt and p-
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prostate tumor and non-tumor tissues. Based on OPN isoform expression profiling, we then NN _ Osteopontin-c control 96 hs. T o, e P antibodies. Non-phospho Akt was used as a loading control. Fold changes ‘ e
' £ - T $o7 were calculated based on densitometric quantification. B: Growth curves
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using in vitro and in vivo models. 3 61 * e OPNCT 61 b i g.«.;%.;hu o 0 vectors cultured with or without LY294002 are plotted, as indicated at the
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plated. On every consecutive day, three wells per cell line were harvested and the <1 ~#-OvCar-3 —*-I0SE _ ) ,g}g i P h o . were evaluated for cells migration capacity by transwell assays after
i : ' ' LY294002 treatment at the 48 hr time point. D: The number colonies of

r 1 T \( total number of cells was measured. (A and B) Proliferation kinetics analysis was ] “ | 2 e 0 g
E H o Do LOG evaluated by crystal violet staining in OvCar-3 and PC-3 cells, respectivelly. OPNc 7 N i ol 2 S D A HREESE anchorage independent growth formed by PC-3 cells overexpressing Figure 15. Genes Upregulated/Downregulated as a result of OPNc overexpression in the
present a higher proliferation rate as compared to OPNa, OPNb and empty o 2ah  abh ' o ' ' ' : : o I OUSHEPEEL E  NE i each OPN-S| as compared to empty vector control cells was analyzed in PC-3 cells as compared to empty vector transfected cells.

vector. * p < 0.05 vs. empty vector control cells. (C and D) OPNc accelerates cell Time SRRy o S oA the presence or absence of LY294002 inhibitor. P < 0.002.

The expression pattern of each OPN splicing isoform was analyzed by quantitative real-  proliferation under reduced-serum conditions on both OvCar-3 and PC-3 cells. o ,
Cells were grown in 0.2% FBS and cell numbers were counted by crystal violet ~* OPNca —~ OPNc4
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time PCRin ovarian and prostate tumor and non-tumor tissues. th(t)lgé)nlg at 96 htafter |1::>Iat|ng. tOIID, I<I>pt|cBaI djnslt)ll n;ecz:ls;reclil at ;I—)ISDilObnm. *p t< = OPNaf - EEE; . Figure 10. OPNc activates tqmor formation by inducing proliferatic.)n. Co N C LU S I o N S
The plasmid pCR3.1 constructs containing the human OPN splice variants were used to 220! s empty vector control cels. (B and D) in PC-3 celbs, e Cel, e well s arptg vector were sl for Ki-67 posive g, Ao

+ Empy vector
intermediate proliferation behavior between OPNcand OPNaand controls. e - cells, as well as empty vector were analyzed for Ki-67 positive staining. A and
transfect OvCar-3 and PC-3 tumor cell lines. Transfections were performed using R B: Quantification of immunohistochemical Ki-67 positive nuclei staining. C:

Lipofectamine' 2000 (Invitrogen, CA). The functional roles of each OPN isoform was AT NE, s R R IR T T R % & Ezfgf;fgéztg’:;TjiziQZT;ﬂ‘g’gzif::;cTe?fzsePd°E; ih;’;’:l'(“gr';vfr:ﬁis:'Iift‘;‘: This work describes that OPNc is specifically expressed in borderline and OC tissues and is overexpressed in PCa

evaluated using invitro e in vivo functional assays. . z ..-:- 3_‘_ | ) Figure 07. Secreted OPNc is mostly involved in OPNc pro-tumorigenic effects. nucleus of tumor cells. 10X objectives onan Olympus BH-microscope. tumors as compared to prostate BPH samples. Moreover, OPNc overexpression in ovarian and prostate tumors

| OvCar-3 and PC-3 non transfected cells (A and C) and IOSE and RWPE- | non tumor cell could be an additional information that could help to better understand OC and PCa tumorigenesis and the

S AR G B R o) e o ol srlirion s by sl vl s e specific genetic modifications related to this process.

| o I o overexpressing cells. In tumor, as well in non-tumoral ovarian and prostate cell lines Notably, the stimulating actions of OPNc overexpression on events associated with tumoral progression denotes

RESULTS :E::t?:dgpz:;es:imeﬂ?ee:{n:::ts.mclgfgfﬂz:tiﬁal: Le:glfsya:e;izzzzer;at;\;eoOrf1:1t I%S; its important role on ovarian and prostate cancer tumorigenesis and progression. Altogether, these results

standard deviations (error bars) indicate the variability within each experiment. provide compelling evidence that OPNc could be used not only as additional biomarker to better diagnose in OC

and PCa, but also as an indicative marker of ovarian and prostate cancer progression.

Functional effects specifically observed for OPNc in favoring OC and PCa growth and progression are probably
related to the absence of amino acids 32-58 contained on exon 4. PCR gene expression array data demonstrated
that OPNc isoform significantly modulates the expression of several genes involved in fundamental cancer
signaling pathways in both tumor models. Our data indicate that OC and PCa cells overexpressing OPNc and its
increased proliferation behavior is mediated by the P13-K signaling pathway. According to these data, we suggest
that deregulated alternative splicing of OPN transcripts may potentially contribute to the pathophysiology of
OC and PCa progression and that OPNc isoform act as an OC and PCa maintenance gene.
cot o s e . _ BT o] | A better understanding of the specific behavior of OPNc isoform and its corresponding
oli'.'-—? —— S : - I v Y™ L | B R b " Figure 11. MMPs and VEGF are overexpressed in OvCar-3 and PC-3 cells gene expression control may lead to therapeutic strategies that selectively

D © \O D O AU DO AT DO N > . . L. - overexpressing OPNb and OPNCc isoforms. Induction of MMP2 (A and D), ] . . . .
L L LSS LELSESS o . Figure 08. Expression of the OPNc enhances the colony formation in soft agar: Soft 282" \Mpg (B and E), and VEGF (C and F) mRNA expression in xenograft tumors formed downregulate OPNc altering its pro-tumorigenic properties
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3 o - denend _ P od m ol § h after 30 by cells overexpressing the three OPN isoforms, as compared to tumors formed by
Figure 06. Roles of OPN isoforms on OvCar-3 and PC-3 cell migration and an anchorage independent enwror.mment. ates were SXaMInec Microscopt ly for growth a e OvCar-3 and PC-3 cells transfected with empty vector controls. Total RNA from cells
days. (A and B) Phase-contrast microscopy of representative OvCar-3 and PC-3 formed colonies.

invasion. Cells overexpressing OPNa, OPNb and OPNc and transfected with _ - ) , _ overexpressing OPNa, OPNb, OPNc, and empty vector control was prepared to .
empty-vector or OvCar-3 (A) and PC-3 (B) non-transfected cells, were plated and OvCar-3 and PC-3 cells overexpressing OPNa, OPNb and OPNc exhibited an increase in the size conduct quantitative real-time PCR (qRT-PCR) analysis using glyceraldehyde 3- Supported by‘ CAPES’ SWISS BRIDGE FOUNDATION ’

analyzed by real time PCR using isoform specific primers and were represented by fold activation and GAPDH amplification as a control for o : of colonies formed as compared to control cells. Pictures were obtained in 5X magnification. (C and . . e e . ,
template amount. (A) OPNa, OPNb and OPNc expression levels in different ovarian tissue samples, as represented by the legends on the right. analyzed for cell mlg-ratlon l?y wound.closure assay. The assays were conducte.d in D) Quantification of the number of 3 and PC-3 cell colonies grown in semisolid agarose phosphate dehydrogengse (GAPDH) or actin as internal controls. The amount of FAPERJ’ CN Pq, Ministério da Saude/ FAE INCT do
the presence of mitomycin C, which suppresses the proliferation of rapidly targets was analyzed using the comparative CT method, where the threshold cycle

Bars represent the median splice variant expression level. OPNc is only expressed in ovarian carcinoma and ovarian borderline tumor samples, : : medium transfected either with empty vector;, OPNa, OPNb or OPNc expression vectors. When :
_ , o , o , growing cells. Phase-contrast micrographs photographs were taken at 0 and at o , , ) (CT) values of each target sequence are given by the 2AACT formula. We present the
while OPNa and OPNDb are expressed in all ovarian tissues analyzed. (B) OPNa, OPNb and OPNc expression levels in different prostate tissue : L : . considering the number of colonies formed in OvCar-3 cells, OPNc behaved as an activator factor, : : .
72hs after subjected to migration are shown. We represent here 24hs time point. data as log n-fold change in gene expression normalized to the endogenous reference

samples, as represented by the legends on the graph. Bars represent the median splice variant expression level. OPN isoforms are expressed both Results were representative of 3 experiments. (C and D) Invading cells tested by while OPNb inhi.bited it. In PC-3 cells, cells overexpressing C)FNC exhibited an increase in t.he genes (GAPDH or actin) relative to the expression of cells overexpressing empty
in tumor and benign tissues, although presenting higher expression levels in tumor tissues analyzed. Conversely, OPNc showed the higher number of colonies formed as compared to control cells. Additionally, PC-3 cells overexpressing vector control. P < 0.002. G OV E R NO F E D ER A L

. transwell invasion assays were stained with crystal violet and the number of cells _ , ,
expression level. manually counted. Data are reported as average of number of invading cells + S.D. OPNb presents intermediate behavior between OPNc and OPNa and controls. . Ministério da
of three independent experiments. P < 0.001. SUS “ Saude
n .
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Figure 02. Expression profiling of OPN splice variants in human ovarian and prostate tissues. OPN isoform expression levels were
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