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                                                                      Rotterdam July 8th  2009
Project: 
Protein Markers for the Early Detection of Breast Cancer: Identification with a Combined Tissue and Serum Proteomic Approach
Investigators: Madeleine M A Tilanus-Linthorst MD PhD and Arzu Umar PhD

Departments of Surgical and Medical Oncology Erasmus University MC Rotterdam

Between 2005 - July 1 2009, 280 women, who were scheduled for operation for breast cancer, DCIS (ductal carcinoma in situ) or benign breast disease gave written informed consent for our study in search of a reliable blood test that can distinguish between healthy women and women with breast cancer. All participants donated preoperatively 24 milliliter blood, collected conform protocol in four 6 ml tubes half for serum and half for plasma and stored at -80 ºC. From 60 of these participants a fraction of the tumor or benign tissue that was not needed for diagnostic characterization or therapeutic decisions was snap-frozen at -80 ºC and further stored in liquid N2. 

Proteomics studies described in our proposal started in March 2009. Of the 60 available snap-frozen tumor tissues matching with patient serum, 49 tissues were selected for laser capture microdissection (LCM) based on histological properties; these included 6 normal breast, 5 benign disease, 3 pre-invasive DCIS, and 35 invasive breast cancer tissues with established ER, PR and her2neu status. 

All snap frozen breast tissues were cryosectioned into 5 m sections and stained with hematoxylin/eosin for histological characterization. Furthermore, 10 x 10 m whole tissue sections were stored at  -80 ºC for future (validation) analysis of total protein lysates. In addition, 8 m sections were used for LCM if tissues passed selection criteria for LCM, such as tumor cell content and morphology. LCM was performed to specifically select for ductal epithelial cells and, where possible, for surrounding stromal cells. For each tissue, ~3,000 cells (corresponding to ~300 ng protein lysate) were collected in adhesive caps and stored at -80 ºC until further use. Prior to cell lysis and sample preparation for mass spectrometric analysis, all samples were randomized. Tryptic digests were subjected to MALDI-FTICR MS and nLC-MS/MS analysis. These measurements are currently being performed and form the basis for the identification of proteins that can distinguish normal, benign, and malignant breast carcinoma. Once these differentiating proteins are validated, they can in the future serve as diagnostic protein markers.
Timeline:
Accrual of women/patients started in 2005 and is ongoing. 

Analyses period: March 1st 2009 – February 28th 2010
March - June: LCM of breast tumor tissues, and sample preparation for mass spectrometry.
July - August: MALDI-FTICR MS and nLC-MS/MS analysis of LCM samples.

September – October: Data analysis and statistics, development of a putative list of differentiating target peptides and proteins.  
November - December: Verification of putative differentiating peptides and proteins in the matching serum samples using targeted nLC-MS/MS.

January – February: Validation of putative differentiating peptides and proteins in the remaining serum samples using targeted nLC-MS/MS.

Budget:

Blood collection and storage has been funded by the Stichting Erasmus Heelkundig Kankeronderzoek.
For the laboratory work here described, a technician has been attracted as of March 2009 and trained by dr. Umar.
The technician will continue to work for this project full-time.
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We plan to finish the discovery phase of the project within the first 10 months and use the final 2 month for validation studies.
Madeleine MA Tilanus-Linthorst MD, PhD  and Arzu Umar PhD
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