
Certain substances present in the body, called antigens, are indicative of 

disease and its progression or remission. Once we know more about 

antigens a simple blood test could be used to predict disease and 

measure the efficacy of treatment. An antigen may undergo various 

modifications to its initial molecular structure. These modifications, called 

post-translational modifications (PTMs), often affect the function of the 

protein. In the interest of 

understanding the significance of 

an antigen’s PTMs, we sought to 

develop a method by which to 

sort a pure sample of a particular 

antigen by its PTMs and measure 

the reactivity of these subsets to 

a sample from diseased and 

control patients. 

Background

Isoelectric Focusing Technology for 

Methodology
Each PTM changes the 

charge of the antigen. A 

rectangular agarose-

based gel solution was 

prepared and cast into a 

cassette. The gel was 

then placed in an 

electrophoresis machine 

and a test protein (Bovine 

Serum Albumin) was
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Results
The sample of Bovine Serum Albumin 

used for the experiment does not have 

PTMs and was chosen as a baseline 

to test the gel recipe, isoelectric 

focusing procedure, and indicate the 

proper concentration at which a 

sample should be applied. The initial 

test run was successful. From left to 

right we can see the three clear protein 

spots and a fourth that’s barely visible, 

indicating the protein should be 

applied in the concentration of the first 

or second spot in order to yield a clear 

reading during the imaging process. 

Conclusions
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The next step in the process is to apply a biomarker antigen protein to the 

gel, run the isoelectric focusing, incubate the gel in patient sample, and 

then analyze the results. We believe this will give us information regarding 

the relative significance of the PTM to the antigen. This type of experiment 

applied to the gel in various concentrations 

as a test run in an electrophoresis system. 

An electric current was applied to the gel in 

order to perform an isoelectric focusing, 

which separates the protein by charge 

across a pH gradient. The gel is then stained 

so that the proteins become visible and 

imaged using specialized equipment. 
Agarose Gel In Casting Cassette

Electrophoresis Machine

Single Protein Undergoing Various PTMs

Stained Gel

falls under the 

category of exploration 

with respect to the 

Biomarker Evolution 

shown in the figure. 

The goal is to 

eventually reach 

medical diagnostic 

applications. 
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