Research Opportunity – Lab of Jon Abramson, Professor, Physics Department

Muscle, both skeletal and cardiac muscle have a specialized internal membrane called the sarcoplasmic reticulum (SR), which controls the Ca2+ concentration in muscle. By actively accumulating Ca2+ into its inner pocket, the SR decreases the Ca2+ concentration in the region of the contractile elements, and the muscle relaxes. By rapidly releasing its stores of Ca2+, upon receiving a neural impulse (you tell your muscle to contract), the Ca2+ concentration increases and the muscle contracts. In other words, the contractile state of muscle is controlled by the cellular Ca2+ concentration, and the Ca2+ concentration is controlled by the SR. 


Although one might expect that such a basic process is understood well - it isn't. The process by which the SR membrane releases its stores of Ca2+ is not well understood. My research focuses on understanding at the molecular level the internal mechanism by which the SR functions. 


The methods used are diverse. We examine Ca2+ fluxes across the isolated SR using either Ca2+ sensitive dyes or using a Ca2+ selective electrode. We also monitor the function of the Ca2+ release protein either by radioligand binding assays or by reconstitution techniques. In these latter experiments, we reconstitute the isolated Ca2+ release protein into an artificial membrane and examine the single channel characteristics of this protein. The channel rapidly opens and closes and transports picoampere currents under conditions in which the membrane is clamped at approximately 30 mV. We use fluorescence spectroscopy to study the function of various proteins associated with the Ca2+ release mechanism. We also use gel electrophoresis to study proteins associated with the SR, and we use specific antibodies to help understand SR function.


My primary focus involves understanding how the function of the SR is modified when the muscle is subjected to oxidative stress. Briefly, the muscle is continuously consuming oxygen (O2), and as a result reactive oxygen species are generated (i.e. superoxide, singlet oxygen, peroxide, etc). These species are believed to be both beneficial at low concentrations, and toxic at high concentrations. We have made some very significant contributions toward our understanding of oxidative stress and muscle function. These findings are important - ischemic heart disease is the major cause of death in the US, and oxidative stress is probably responsible for muscle fatigue in skeletal muscle. It also appears that oxidative stress is a major factor in the aging process. 

Recently we have also focused our attention on understanding how drugs exchange electrons with the Ca2+ release protein and effect function. Students with strong skills in Organic Chemistry should find this research of great interest. If you have time to get involved in an ongoing research project, contact Jon Abramson at 

(503) 725-3014  or at  abramsonj@pdx.edu 

