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 Supplementary Figure legends  

 

Supplementary Figure 1. Overexpression of OPN isoforms in OvCar-3 cell lines. 

(A) OPN isoforms expression levels were analysed by qRT-PCR using isoform specific 

primers as presented on material and method section. Fold increase represents the 

augment of expression level of each OPN isoform in relation to empty vector control 

clone. Transfectant clones OPNa4, OPNb3 and OPNc1 expressed similar levels of 

OPNa, OPNb and OPNc isoforms, respectively, as compared to the empty vector 

control clone; (B) Transfectant clones OPNa1, OPNb1 and OPNc5 transfectant clones 

exhibit differential expression levels of OPNa, OPNb and OPNc isoforms, respectively, 

as compared to the empty vector control clone. Different cell clones for each OPN 

isoform was tested isolatedly and presented similar proliferation behavior. The standard 

deviations (error bars) indicate the variability within each experiment. 

 

Supplementary Figure 2. OPNa, OPNb and OPNc overexpressing cells present 

similar cell death rates. Cell clones of OPNa4, OPNb3 e OPNc1 and empty vector  

were plated and cellular DNA was stained with propidium iodide (PI) for staining 

fragmented DNA (sub-G0/G1 population) as an indicative of cells undergoing 

apoptosis. (A) The cellular DNA was stained with PI and analysed by flow cytometry 

24, 48, 72 and 96 h after being plated. Representative plots were shown at 24 and 96 h 

time points. The percentages of cell with hypodiploid DNA presenting cell death (sub-

G0/G1 fraction) after PI staining are indicated in each panel and were analysed from 

FL2-A versus cell counts. (B) Histograms reflect the proportion of cells at sub-G0/G1 

fraction (%) at 96 h time point incubation. Data are presented as mean ± S.D. 

(represented by horizontal bars). The cell counts are shown in %, were analysed by 
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CellQuest software and were plotted. Results are representative of one of at least three 

independent experiments.  

 

Supplementary Figure 3. Secreted OPNc induced cell proliferation in a dose-

dependent manner. OvCar-3 (A) and IOSE (B) non-transfected cells were assayed for 

cell proliferation rates by crystal violet staining after 96h incubation with different 

dilutions of conditioned medium from OPNc overexpressing cells. Abscissa axis 

represents the percentage of OPNc conditioned media used to culture OvCar-3 and 

IOSE non-transfected cells. OPNc complete conditioned media (100%) was serially 

diluted in RPMI medium, generating 75%, 50%, 25% and 0% of conditioned culture 

medium. All results are representative of at least three independent experiments. O.D., 

optical density measured at 550 nm. The standard deviations (error bars) indicate the 

variability within each experiment.. * p < 0.0001 vs. cells incubated with 0% of OPNc 

conditioned medium.  

 

 

 

Supplementary Figure 4. Anti-OPNc antibody specifically alter the proliferation 

and cell deathof OPNc overexpressing cells. OvCar-3 overexpressing OPNa (A and 

B) or OvCar-3 non-transfected cells (C and D) were treated with anti-OPNc antibody at 

the concentration of 4 μg/mL for 96 h. Total number of cells (A and C) and cell death 

(B and D) was measured by Trypan blue exclusion staining. Significant differences are 

represented by asterisk. * p < 0.0001 vs. cell number of clones of OvCar-3 non-

transfected cells or cells overexpressing OPNa after 96 h of cell culture without anti-

OPNc antibody incubation. 
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Supplementary Figure 5. Secreted OPN-c enhanced cell migration. OvCar-3 non-

transfected cells were plated as indicated in Material and Methods and incubated with 

conditioned medium from OPNa,OPNb, OPNc, empty vector and OvCar-3 non-

transfected cells and then and analyzed for cell migration by wound closure assay. 

Phase-contrast micrographs photographs taken at 0 and at 24 h after subjected to 

migration are shown. For each cell line, three plates were used per experiment. 
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Supplementary Information 

 

Material and Methods  

 

Cell proliferation studies. Cell proliferation was analyzed at the indicated time points 

by crystal violet, exclusion of Trypan blue and incorporation of [
3
H] thymidine. For the 

analyses by crystal violet and Trypan blue, wild-type OvCar-3, OvCar-3 cells 

transfected either with OPNa, OPNb or OPNc plasmid constructs or pCR3.1 empty 

vector were plated in triplicate in 24-well microtiter plates. For these assays, 5 X 10
4 

cells were plated per well. For crystal violet incorporation assays, cells were washed 

twice with PBS and fixed in glutharaldeyde for 10 min, followed by staining with 0.1% 

crystal violet and solubilization with 0,2 % Triton X-100. Microtiter plates were read on 

a spectrophotometer at 550 nm. Viable and non-viable cells were counted using a 

Neubauer's chamber. Total number of cells/well for each cell clone group was 

calculated and plotted against each time point. In order to test whether secreted OPN 

isoforms were performing the observed cell behavior, wild type OvCar-3 and IOSE 

cells were incubated with conditioned media obtained from OvCar-3 cells transfected 

with OPNa, OPNb, OPNc or empty vector, and cell proliferation was measured by 

crystal violet incorporation. For the [
3
H] thymidine incorporation assays, cells were 

plated at a density of 2.5 X 10
3 

per well in 96-well dishes. At appropriated time points 

after plating, 5 μCi/mL [
3
H] thymidine was added for 8 hs. Cells were then harvested, 

and [
3
H]thymidine incorporation was analyzed by using a scintillation counter.  

 

 



2 

 

Sub-G0/G1
 
analyses. Six-well microtiter plates were inoculated with 5 X 10

5 
cells for 

each assay. On the indicated days, the cells were trypsinized and washed once with 

phosphate-buffered saline (PBS) before staining with propidium iodide (75 μM). 

Analysis of the DNA content was done by collecting 20,000 events for sub-G
0 

analysis 

using a FACScalibur flow cytometer and CellQuest software (BD Biosciences).  

 

 

Analysis of cell migration by wound closure assay. A wound closure assay was 

performed as described previously [21]. Wild-type OvCar-3 or OvCar-3 cells 

transfected with either OPNa, OPNb, OPNc or empty vector were grown in six-well 

microtiter plates to near-confluent level in RPMI medium containing 20% FBS. 

Mitomycin C (5 μg/ml; Sigma) was added to inhibit cell proliferation, and the cells 

were incubated for additional 3 hs. Multiple uniform and constant streaks were made on 

the monolayer culture with 10 μl pipette tips. Plate dishes were immediately washed 

with PBS to remove detached cells. Cell migration was monitored for 72 hs, and 

pictures were taken at 0, 18, 24, 48, and 72 hs time points with a digital camera attached 

to an inverted Nikon phase contrast microscope. In order to evaluate cell effects and 

behaviour promoted by secreted OPN splicing isoforms, wild-type OvCar-3 cells were 

incubated with conditioned media obtained from OvCar-3 cells transfected with either 

OPNa, OPNb, OPNc or empty vector, and wound assay was conducted.  

 

Transwell Invasion Assays. To determine the effect of OPN isoforms on the invasion 

potential of OvCar-3 cells, invasion in vitro assays were performed as reported 

(Christian Klausen 2009). Cell culture inserts (24-well, pore size 8 μm; BD 
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Biosciences) were seeded with 25,000 wild-type OvCar-3 cells, OvCar-3 cells 

transfected either with OPNa, OPNb or OPNc plasmid constructs or pCR3.1 empty 

vector in 500 μL of medium with 0.1% FBS. Pre-coated inserts with growth factor 

reduced Matrigel (40 μL, 1 mg/mL; BD Biosciences) were used. As chemotactic agents 

added at the lower chamber, 750 μL of culture medium containing 20% FBS  or 

conditioned medium obtained from OvCar-3 cells transfected with OPNa, OPNb, OPNc 

or empty vector have been used. Noninvading cells were wiped from the upper side of 

the membrane and cells on the lower side were fixed in glutharaldeyde followed by 

staining with 0.1% crystal violet. The lower side of the filter was photographed by using 

a phase-contrast microscope at 10 fold magnification and the number of cells was 

manually counted. Each individual experiment had triplicate inserts and six microscopic 

fields were counted per insert. 

 

Soft agar growth. Six-well plates were coated with 1.2% agarose-supplemented growth 

medium to resist cell adhesion. OvCar-3 wild-type or OvCar-3 cells transfected with 

either OPNa, OPNb, OPNc or empty vector were then trypsinized, and 5 X 10
2 

cells 

were resuspended in 3 ml of growth medium containing 0.6% agarose. After being 

plated, colonies were allowed to grow for 4 weeks. Representative colonies were 

visualized by both phase contrast microscopy and the total number of colonies was 

determined.  

 

Real time PCR for GAPDH, actin, MMPs and VEGF. Conditions for MMP-2 and 

MMP-9 PCR amplification by realt time PCR were 50°C for 2 min, 94°C for 5 min 

followed by 40 cycles of 94°C for 30 sec, 58°C for 30 sec and 72°C for 90 sec; 72°C for 
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15 min and finally a melting curve analysis (60–90°C with a heating rate of 0.2°C and 

continuous fluorescence measurement). Conditions for VEGF PCR amplification were 

50°C for 2 min, 94°C for 5 min followed by 40 cycles of 94°C for 30 sec, 60°C for 30 

sec and 72°C for 90 sec; 72°C for 15 min and finally a melting curve analysis (60–90°C 

with a heating rate of 0.2°C and continuous fluorescence measurement). 



Patient 
Number 

Histologic Type Grade FIGO CA-125 
(U/mL) 

Ovarian Carcinoma (n=15) 
Age (mean, years) - 60 

66 Mixed 3 Ic 264,81 
52 Serous 3 Ic 81.4 
73 Serous 3 IIIc 875 
45 Serous 3 IIIc 1730 
58 Serous 3 IIIc 135 
70 Serous 3 IIIc 43.2 
59 Serous ND IIIc 3189 
69 Serous 2 IV 2411 
53 Serous 3 Ia 38.6 
43 Serous 3 IIIc 1853 
78 Serous 3 IIa 1130.94 
61 Serous 2 Ic 125 
67 Serous 3 IIIc 3243.79 
52 ND 3 IIIc 375.7 
68 Endometrioid 2 Ia 46.2 

Borderline Tumors (n=06) (¥) 
Age (mean, years) - 46 

31 Serous NA Ia 9.3 
30 Serous NA IIIa 35.5 
48 Serous NA Ia 37.6 
80 Mucinous NA Ia 15.9 
28 Mucinous NA IIIc 128 
61 Mucinous NA IIIc 222 

Benign Tumors (n=08) 
Age (mean, years) - 48 

44 Mucinous Cystadenoma NA NA 16.5 
63 Serous Cystadenoma NA NA 5.28 
60 Serous Cystadenoma NA NA 22.4 
51 Serous Cystadenofibroma NA NA 33.9 
38 Stromal tumors of tecoma type NA NA 211 
58 Germline tumor of teratoma type NA NA 8.02 
26 Germline tumor of teratoma type NA NA 19.2 
45 Germline tumor of teratoma type NA NA 11.4 

Non-Tumoral Tissues (n=11) (*) 
Age (mean, years) - 62 

58 Primary endometrious tumors 2 Ib ND 
74 Primary endometrious tumors 3 IIIc 6.25 
67 Primary endometrious tumors 2 Ib ND 
63 Primary endometrious tumors 2 Ib 10.81 
64 Primary endometrious tumors 1 Ic ND 
63 Primary endometrious tumors 3 Ib 8.23 

81 Primary endometrious tumors 3 IIb 
25.65 

69 Primary endometrious tumors 3 IIIc ND 
63 Primary endometrious tumors 2 Ic 18.60 
44 Cervical cancer 2 Ib1 ND 
41 Folicular cyst NA NA ND 

 
(*) Morphological and histological normal ovary derived from patients that performed hysterectomy or 
anexectomy due to other gynecological malignancies; (¥) Follow-Up of 10 – 37 months; FIGO, FIGO stage; 
NA, not applicable; ND, not defined. 
 
 

Table I. Specimen and clinical data of ovarian samples used in this study 



Supplementary Table 2. Forward and reverse oligonucleotide sequences used for 

osteopontin splicing isoforms, MMP-2, MMP-9, VEGF, Actina and GAPDH specific 

amplification.  

Gene Oligonucleotide Name Sequence 5’ – 3’ 
OPNa OPNaF ATC TCC TAG CCC CAC AGA AT 

OPNaR CAT CAG ACT GGT GAG AAT CAT C 
OPNb OPNbF CTC CTA GCC CCA CAG ACC CT 

OPNbR TAT CAC CTC GGC CAT CAT ATG 
OPNc OPNcF CTG AGG AAA AGC AGA ATG 

OPNcR AAT GGA GTC CTG GCT GT 
MMP-2 MMP2F AAA ATG GAT CCT GGC TTC CC 

MMP2R TAG CCA GTC GGA TTT GAT GC 
MMP-9 MMP9F TGA CAG CGA CAA GAA GTG 

MMP9R CAG TGA AGC GGT ACA TAG G 
VEGF VEGF-F CTT GCC TTG CTG CTC TAC C 

VEGF-R CAC ACA GGA TGG CTT GAA G 
Actina Actina-F TGA CCC AGA TCA TGT TTG AGA 

Actina-R ACT CCA TGC CCA GGA AGG A 
GAPDH GAPDH-F TGA CCC CTT CAT TGA CCT CA 

GAPDH-R AGT CCT TCC ACG ATA CCA AA 
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