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This project seeks to develop a biodevice that will help detect low-abundance membrane proteins of cardiac or brain mitochondria.  A highly sensitive antibodies-based biochip for mKATP is used for identification of trace amounts of a specific protein, sample screening and enabling new drug discoveries eventually this may lead to develop cardiac / cerebral ischemia diagnosis tools.  In our studies of the mitochondrial K+ cycle (MKC) of cardiac mitochondria, with emphasis on the mitochondrial KATP channel (mKATP); we have demonstrated that mKATP is important for heart and brain physiology; especially in protection against ischemia.  We predicted that the low-abundance mKATP protein to be an assembly of 55 kDa pore-forming inwardly rectifying mKir and 63 kDa receptor subunits, mSUR.  A new anti_mKATP probe was developed as the primary component of our current effort to identify the molecular structure of mKATP; the anti-peptide probe was created from the signature homology of the same gene family, using a combination of bioinformatics, peptide synthesis and immunochemistry.  We validated the probe through a combination of immunoprecipitation and protein kinetics experiments.  Currently, we are designing the mKATP-based biochip as an effective tool for further analytical studies:  The probe-antigen interaction on the on the biochip is an essential tool in hi-resolution LC purification, to further differential proteomics and MALDI MS/MS analysis.  With biofabrication, the sample is concentrated in the specific semiconductor cells within the chip matrix and the surface conductivity is measured for various experimental conditions.  The mechanism of this phenomenon is due to charging and/or discharging at the interface between different layers adsorbed on the BioChip surface.  The mKATP probe attached to the surface of the low cell biochip can successfully recognize the presence of small quantities of mKATP antigens during LC purification and may permit the study of specific ligand-protein interactions or ligand-drug-protein interactions. 

