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Revolutionizing Healthcare and Personalized Medicine
Using Cell-Based Molecular Diagnostics/ Theranostics

Stanford University School of Medicine, USA
Bruce K. Patterson, MD

Molecular diagnostics is a worldwide US$5 billion a year business with enormous
growth particularly in the area of personalized medicine and companion diagnostics
to pharmaceuticals. Most of these molecular diagnostic assays involve the acquisition
of a sample followed by extraction and purification of nucleic acids either RNA, or
both. Since human samples are a heterogeneous mixture of cells and/or body fluids, the
information inherent in the source of the target nucleic acids is typically lost or does
not reflect the cells from which the nucleic acids were purified. Over the last twenty
years I developed a diagnostic and theranostic platform by which molecular biology and
molecular diagnostic assays can be performed in individual cells resulting in value added
tests that maintain critical information linking the genes of interest to the cells from
where the genes come. For example, we developed a suite of cell-based viral diagnostics
for HIV and HCV that quantify the amount of replication in specific cell types (T-cells,
monocytes, B-cells, dendritic cells). These diagnostics can be used to tailor anti-viral
therapy to match the predominant reservoirs in which these viruses are active. Using a
similar strategy, we developed an HIV tropism assay that is used to determine whether
individuals are candidates for CCR5 inhibitors such as Maraviroc and Vicriviroc. Our
approach for this companion diagnostic is quantitative and requires only three hours
to perform rather than three weeks. Last, we use this platform for a cervical cancer
diagnostic that quantifies the E6, E7 mRNA of HPV on a cell-by-cell basis. This is the only
quantitative E6, E7 assay on the market worldwide and this assay exhibits the highest
specificity and positive predictive value of any test on the market in clinical studies. In
summary, as the molecular diagnostics field grows rapidly, the diagnostics must change
to meet the needs of patient care and treatment options (theranostics). Routine molecular
diagnostics involving extraction of nucleic acids and amplification of genes of interest

may not provide the necessary information for more complex therapeutic approaches.
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