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FOR THE IDENTIFICATION OF MOLECULAR TUMOR 
MARKERS FOR DIAGNOSIS, THERAPY AND FOLLOW-
UP OF OVARIAN AND ENDOMETRIAL CARCINOMAS  

Sergio Pecorelli 
I Divisione di Ginecologia e ostetricia, Università degli studi di Brescia, Italy 

Protocol 1: genomic and proteomic analysis 
of ovarian adenocarcinoma 

The aim of the study is the identification, through the analysis of genomic and proteomic 
expression profiles, of novel molecular biomarkers correlated with pathogenesis, progression, 
diagnosis or therapy of ovarian cancer. 

Patients referring to the Division of Gynecologic Oncology at the University of Brescia have 
been enrolled in the study starting from April 2007. 

66 patients with ovarian carcinoma were included (49 with primary ovarian cancer and 17 
with relapse/progression). Controls included 134 patients with histologically proven benign 
pelvic masses (64 uterine fibromas, 36 benign ovarian cysts, 34 endometriosis). 

All patients signed an informed consent according to institutional guidelines. Clinico-
pathological features of patients were collected.  

Preoperative serum samples from all patients were obtained. All serum samples were 
collected before treatment, were frozen in liquid nitrogen within 2h after blood drawing and 
stored at -80°C at “A. Nocivelli” laboratory (Brescia, Italy). All serum samples will be sent to 
Policlinico Hospital Bio-bank (Milan, Italy). 

53 biopsy specimens of ovarian or metastatic carcinoma were obtained at primary surgery. 
Tumor tissues were snap-frozen in liquid nitrogen to ensure the integrity of the tissue and to 
prevent mRNA degradation. To check epithelial purity, a portion of every biopsy was embedded 
in O.C.T medium, microdissected and stained with HE. Each sample was histologically 
analyzed by a staff pathologist and only tumor samples containing at least 70% tumor epithelial 
cells were retained for further total RNA extraction. 

Gene expression pattern analysis is currently ongoing at “A.Nocivelli” laboratory (Brescia, 
Italy) using Affymetrix Technology, with a set of probes (Human U133 plus 2.0) recognizing 
38.500 human genes. Gene expression profiles will be computed using the Affymetrix MAS5 
algorithm. 

In collaboration with George Mason University, a phosphoproteomic analysis on tumor 
tissues will be carried out to identify prognostic and predictive factors. In this regard, a total of 
78 snap-frozen ovarian carcinoma biopsies were sent to the Center for Applied Proteomics and 
Molecular Medicine (George Mason University, Manassas, VA). Among them, 32 biopsies 
were obtained from patients submitted to radical surgical tumor debulking with no residual 
tumor, and 46 were obtained from patients with residual tumor >0. All patients received 
chemotherapy after surgery and underwent instrumental and clinical follow-up. 

Phosphoproteomic analysis will be carried out on tumor cells obtained by laser 
microdissection of snap-frozen specimens. 



Rapporti ISTISAN 09/5 

Main objectives of the study are: 
– Identification of phosphoproteomic profiles associated to disease free survival, in patients 

with no evidence of residual tumor. 
– Identification of phosphoproteomic profiles associated to adjuvant chemotherapy, in 

patients with evidence of residual tumor. 
– Comparison with phosphoproteomic profiles between the two groups of patients to 

indentify molecular markers associated to different tumor biological aggressiveness. 
As the study requires a long follow-up period, we have selected those patients referring to 

the Division of Gynecologic Oncology at the University of Brescia from 2001 to 2006. Among 
these patients, 28 were previously recruited in the Programma Italia-USA Fase I (2004-2006). 

Protocol 2: genomic and proteomic analysis 
of endometrial carcinoma 

The aim of the study is the identification of new biomarkers to better define endometrial 
adenocarcinoma and endometrial hyperplasia, through the analysis of genomic and proteomic 
expression profiles.  

The second target is the definition, among endometrial cancer patients, of different 
prognostic factors on the basis of a better explanation of the biological aggressiveness of this 
tumor phenotype, but also on the basis of potential indicators of response to tailored and 
targeted therapies.  

The subjects enrolled in the project from March 2007 up to now are represented by patients 
with histologically proven malignant disease (33 patients with endometrial adenocarcinoma of 
different stages and grades), pre-neoplastic disease (26 patients with endometrial atypical or non 
atypical hyperplasia) and benign endometrial disease (16 patients with fibro-connective polyps).  

The control group was composed of patients with histologically normal endometrium 
undergoing gynaecologic surgery for benign diseases (64 patients with myoma and 34 patients 
with benign ovarian cysts). Ten patients with endometrial carcinoma were excluded from the 
study either because of their past malignant tumors or because they suffered from synchronous 
ovarian and endometrial cancer. 

All patients signed an informed consent according to institutional guidelines. Clinico-
pathological features were collected.  

Preoperative serum samples from all patients were obtained. Serum samples were collected 
before any treatment, frozen in liquid nitrogen within two hours of blood drawing and stored at -
80°C at “A. Nocivelli” laboratory (Brescia, Italy). All serum samples will be send to Policlinico 
Hospital bio-bank (Milan, Italy). 

28 biopsy specimens of endometrial carcinoma were obtained at the time of primary surgery. 
Tumor tissues were snap-frozen in liquid nitrogen to ensure the integrity of the tissue and to 
prevent mRNA degradation. To check epithelial purity, a portion of every biopsy was embedded 
in O.C.T medium, micro-dissected and stained with HE. Each sample was histologically 
analyzed by a staff pathologist and only tumor samples containing at least 70% tumor epithelial 
cells were retained for further total RNA extraction. 

Comprehensive gene expression profiles of 19 snap-frozen poorly differentiated 
endometrioid endometrial tumors (G3-EECs) and 15 normal endometrial (NEs) biopsies were 
generated using high-density oligonucleotide microarray. 922 genes were found upregulated (>3 
fold) in EECs when compared with NEs. Among them Trefoil Factor 3 (TFF3), encoding for a 
secreted protein, was the top differentially expressed gene in EECs. Hence TFF3 is an 
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interesting serum biomarker for endometrial tumor. Quantitative real-time polymerase chain 
reaction technology validated TFF3 overexpression. To confirm that TFF3 gene expression 
results at the protein level, immunohistochemistry and ELISA were carried out. A positive 
cytoplasmatic staining for TFF3 was detected in 79% EEC sample, whereas only 18% NE 
showed a weak immunoreactivity for TFF3. Moreover, Trefoil Factor 3 serum concentration 
was significantly higher in patients with EEC compared with NE. Serum samples from all 
patients enrolled (endometrial adenocarcinoma of different stages and grades, pre-neoplastic 
diseases and benign endometrial pathologies) were analyzed for TFF3 ELISA test. High serum 
TFF3 levels were detected in malignant patients only. 

At the moment we are analyzing other genes encoding for secreted proteins that were 
overexpressed in EECs. The final goal would be to associate some serum biomarkers to obtain 
high levels of sensibility and specificity in endometrial carcinoma detection. 
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