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Cervical cancer is the most common cancer among women in developing countries, leading to 253,500 deaths worldwide each year. It is linked to persistent infection with high-risk strains of the Human Papilloma Virus (HPV), a sexually transmitted disease. The body’s natural defenses clear 90% of infections within two years, but the remaining 10% that resist the immune system are responsible for the vast majority of cervical cancer cases. 


Though regular Pap smear testing can diagnose HPV infection and identify precancerous and cancerous tissue, this method is inefficient and expensive. Current technology cannot distinguish between the infections that will persist beyond two years and those that will clear on their own, so any woman diagnosed as carrying a high risk strain of HPV must undergo regular testing to determine if the infection has persisted and/or induced precancerous changes in the cervix. The United States alone spends between $2.25 and $4.6 billion dollars a year in HPV-related costs, only 10% of which goes towards treatment of cancer. The rest is devoted to testing and screening of women who will probably never develop cervical cancer. 
Biosensors are a revolutionary testing method that may be able to identify infections that have a high likelihood of persisting and inducing cervical cancer. A system called a quartz crystal microbalance has been adapted to allow liquid-based samples of live cells to be tested for expression of certain surface proteins. Antibodies can be attached to a thin quartz crystal, which then oscillates at a certain frequency. As cells attach to the antibodies on the crystal, the microbalance’s mass increases, which causes a change in its frequency of oscillation. This change in frequency can be correlated to the percentage of cells that have attached to the microbalance. Ideally, the sensor would select for cells that express surface proteins that have been linked to a high potential for developing cervical cancer. Another system that may also be applicable is the impedance sensor. As cells attach to the biosensor, the impedance of the device changes. This change can also be correlated to the number of cells that have attached to the biosensor.
The specific aim of this research is to identify several cell surface proteins that could be used to distinguish normal cells from precancerous or cancerous cervical cells. Currently, two surface proteins, Epithelial Cell Adhesion Molecule (EpCAM) and the Integrin Alpha V Beta 6, are being tested for expression on normal, precancerous and cancerous cells. It is expected that both proteins will be highly over expressed on cancerous cells in relation to their expression on normal cells. Cells are fixed using Para formaldehyde. The expression of the surface proteins is evaluated using indirect immunofluorescence. Pictures of the different cell types are compared to gauge their relative expression of the proteins. Optimization of experimental procedures and primary and secondary antibody concentrations has been completed. 

Preliminary results indicate that both EpCAM and Alpha V Beta 6 are overexpressed on cancerous cells. Testing will need to be expanded to a variety of cell lines to substantiate these results. Other proteins, notably Claudins 1 and 7, may also be tested. These surface proteins must then be adapted for use with a biosensor platform, and testing with actual samples will need to be completed to calibrate and evaluate the biosensor’s performance. Hopefully, an efficient, less expensive biosensor can be developed that will identify women at high risk for developing cervical cancer.
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