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Pressure Cycling Technology Approach to Purify Protein from Lipid-Rich Samples Proteomic analysis of lipid-rich (adipose) tissue is important in studies of Type 2 diabetes, certain cancer types, amyotrohic lateral sclerosis (Lou Gehrig’s disease), obesity, and other human disorders. Strong denaturing conditions and detergents minimize protein-lipid interactions and sometimes excessive detergent may be required. However, these conventional detergentbased methods used to extract proteins from tissues with a high lipid content face the limitation of producing highly variable results. Consequently, the processing time for protein extraction as well as the cost increases, compromising on the quantity and quality of the purified protein. There has been a growing demand for better sample preparation methods. Pressure BioSciences Inc., MA, has patented a revolutionary method to efficiently extract proteins from lipid-rich samples. The company unveiled a kit with a novel method to extract and fractionate proteins from lipid-rich samples without using detergents. Called ProteSolve LRS, this kit combines the use of the company’s pressure cycling technology (PCT) with certain reagents. Proteins display only marginal intrinsic stability due to the delicate balance of stabilizing and destabilizing interactions. Taking into account the basic principles behind the structure of globular proteins (ion pairs, hydrophobic core packing, and hydrophobic surface area), it indicates that hydrostatic pressure must be effective at the levels of tertiary and quarternary structures. The PCT Sample Preparation System from Pressure BioSciences comprises the Barocycler instrument and the PULSE (pressure used to lyse samples for extraction) tubes. This automated and robust instrument can be applied for genomic and proteomic sample preparation, enzyme control, pathogen inactivation, immunodiagnostics, and protein purification. As opposed to conventional methods, the new sample preparation approach (tissue delipidation) from Pressure BioSciences disrupts cells and tissues and panels the extracted proteins from the lipids in a single step. Consequently, the fractions of proteins and lipids generated can be Article (Sandy)
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analyzed individually, faster, and more efficiently. Liquid-liquid extraction methods have not yet been standardized in proteomic workflows, due to setbacks such as the lack of automation and variability in the extraction efficiencies of protein complement from tissues. The automated detergent-free method of tissue delipidation from the company combines the PCT sample preparation system with the recently launched ProteSolve LRS kit. In this method, alternating hydrostatic pressure varying from ambient to 240 megapascal is used to modulate the mutual solubility of different organic solvents in one another and to promote enhanced solubilzation of sample constituents in these solvents. Disposable polypropylene containers referred to as PULSE tubes, contain tissue samples and suitable solvents, and are specially designed to transmit hydrostatic pressure to the sample, simultaneously keeping the samples fully enclosed to reduce operator exposure to biohazardous materials and avoid cross-contamination. The Barocycler instrument (NEP3229--facilitates three PULSE tubes at one time or NEP2320--facilitates single sample per run) generates pressure, which ruptures the cells and dissolves them in the solvent mixture. Under pressure the cells almost become homogenous and the immiscible solvent phases separate, subsequently separating the sample constituents depending on their affinity to the solvent phases. Scientists at Pressure BioSciences collaborated with researchers at the Harvard School of Public Health to carry out a research on the comparative proteomic analysis of adipose tissue isolated from genetically different animal lines. The study exposed differences in protein expression that could be the base for newer research in mechanistic studies of obesity and type 2 diabetes. Also, the researchers are working to widen the scope of pressure-driven liquid-liquid extraction in biological samples. With some more improvisation, different applications of high pressure in biotechnology will be on the threshold of success.
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