Size Exclusion Chromotography 

Introduction

Size-exclusion chromatography also called gel-filtration,  gel exclusion or gel-permeation chromatography uses porous particles, the gel, to separate molecules of different sizes. It is used to separate biological molecules by size and to determine molecular weights and molecular weight distributions of polymers.  It also is and effective method to desalt protein solutions or exchange buffer solutions for a protein.  The underlying principle that molecules that are smaller than the pore size of the gel can enter the particles and therefore have a longer path and longer transit time than larger molecules that cannot enter the particles. 

There are three possible cases for a molecule.  The pores of the gel itself vary somewhat in size.  Molecules larger than the largest pore size are excluded from all the pores and elute together as the first peak in the chromatogram this is also known as the exclusion volume. This condition is called total exclusion. Molecules that can enter at least some of the pores will have an average residence time in the particles that depends on the molecules size and shape. Different sized molecules therefore have different total transit times through the column. This portion of a chromatogram is called the selective permeation region. Molecules that are smaller than the smallest pore size can enter all pores, and have the longest residence time on the column and elute together as the last peak in the chromatogram. This last peak in the chromatogram determines the total permeation or Bed volume. 

We will be performing a calibration run on a column as if preparing to utilize the column for the sizing of proteins.  You will pore a size exclusion column.  A solution of proteins will be applied to the column and you will collect fractions and determine what fractions contain protein.  Since the fractions should be of uniform size you can plot the log of the molecular weight vs the peak fraction to create a calibration curve.  Your column will contain some easily traceable protein markers and several protein markers that will require detection with protein reagent.  We will elute the proteins in phosphate buffered saline.  You should look up a recipe for PBS on the web but it will be provided for you.   

For more detailed information on the method 

Click here.  
