[image: image1.jpg]<



[image: image1.jpg]

dDNP Studies on the Role Carbonic Anhydrase IX in Cancer Metabolism
Collins, J.H.P.; Mahon, B.P.; Long, J.R. and McKenna, R. (UF, Biochemistry & Molecular Biology)
Introduction

Dissolution DNP allows us to significantly (>10,000)1 enhance the 13C NMR signal from certain metabolites, which in turn  allows for direct NMR detection of metabolism within both animal models and cell lines. Of particular interest are cancer cell lines, and how their metabolic processes might be affected by various treatments. Cancer cells export significantly larger quantities of lactic acid, due to the Warburg effect, than regular cells, which uncontrolled would like to unfavorable conditions extracellular conditions. Carbonic Anhydrase IX is a key component in the regulation of pH in the microenvironment surrounding aggressive cancer cells. CA IX is an ideal therapeutic target, as it is not significantly expressed by healthy tissue. It has also been shown that inhibition of its activity reduces tumor growth rates, and resistance to other therapys2. We are interested in what effects the CA IX inhibition has on the central metabolism of the cells. Using dDNP we can directly monitor the uptake and conversion of metabolites into the cell lines, and compare the effects of different CA IX inhibitors. 
Experimental


 [1- 13C] pyruvate will be polarized using the DNP polarizer present at the AMRIS facility (University of Florida). The metabolite sample to be polarized will be produced using a new technique, developed in-house3, which does not require the use of a potentially toxic glassing agent. After polarization is complete the TEMPO radical is quenched using ascorbic acid, before it is rapidly injected into the cell culture. The NMR signal from the cell culture will be monitored in-situ on the Avance III 600 MHz spectrometer (AMRIS, UF), where the conversion of Pyruvate to Lactate can be monitored using a time series 1D 13C NMR spectra. 
Results and Discussion

Work is ongoing to setup and optimize the probe design to obtain good SNR from the cell cultures. Work on the 5mm BBO probe with e.coli and s.cervisae cultures is ongoing to improve the mixing of the injected metabolite and the cell culture. Results suggest that moving to a 10 mm probe will significantly improve results, due to both better mixing of the injected metabolite and cell culture, and the larger volume of cells present in the r.f. coil.
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