Goal
 

Image fluorescently tagged pro-peptide sequence from apolipoprotein AI using a confocal microscope to determine cellular uptake and localization within the cell.

 

Abstract
 

            Increased levels of HDL cholesterol, commonly referred to as “good cholesterol”, has been shown clinically (and in non-human models) to decrease levels of LDL cholesterol, or “bad cholesterol.” The main constituent of HDL, Apolipoprotein AI (Apo AI), makes up 65% of the HDL complex. It has been documented that high levels of Apo AI and HDL in serum have an inhibitory effect on the development of atherosclerosis.  Apo AI is the only lipoprotein that has a pro-peptide containing six amino acids on its N-terminus which is cleaved by an unknown enzyme in the serum resulting in mature Apo AI (without the propeptide) and pro Apo AI (with the peptide still attached) circulating in the serum. The pro-peptide appears to have no bearing on Apo AI functionality, but we have speculated that it does in fact play a role in cholesterol maintenance.  We purchased synthesized pro-peptide sequences that were tagged at the N-terminus with FITC, a fluorescent dye variation of fluorescein. Live epithelial cell nuclei were characterized initially with LDS-751, a known nuclear stain, before the pro-peptide was exposed to them. We then introduced the labeled pro-peptide to the stained live cells in growth media. The cellular uptake and localization of the pro-peptide was studied by multi-dimensional (x,y,z and time) imaging and spectral analysis on a BioRad MRC1024 confocal microscope. Our experiments yielded results confirming that the pro-peptide does in fact localize within the nucleus of cells in high concentrations.  Additionally, we see Apo AI associated fluorescent signal in the cytosol in a distribution that is, as of yet, poorly understood.  This localization suggests that the pro-peptide acts as a transcription factor. These results warrant further studies to determine which genes or other cellular components may be affected by the peptide sequence, giving a better understanding of the pro-peptide’s biological function. 

