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Principle Components Analysis  
Providing objective and statistical measures that QC your gel running quality... 
 
Principle Components Analysis (PCA) is a technique that allows you to visualise the differences 
between a set of gels. In the 2-DE Gel QC Workflow it’s used to measure how similar a test gel 
image is compared to a set  of “gold standard” Reference Experiment images. Given a set of 
gels, PCA takes the spot expression values and allows you to visualise the differences from all 
the spot expression values in a few dimensions i.e. principle component space. This compares 
to trying to visualise the differences across thousands of dimensions if you were to look at spot 
expression values without PCA.  
 
 
 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

Figure 1: Example of a PCA plot from the 2-DE Gel QC Workflow with a 95% confidence interval 
surrounding the Reference Experiment “gold standard” images represented by a green ellipse. Spot 

expression measures from aligned gel images are used to determine the principle axes of variation and in 
this case principle component 1 was plotted against principle component 2. If your test gel (blue dot) is 

inside the 95% confidence bounds of the Reference Experiment gels  (red dots) you can be confident your 
gel running is optimal and you’ll be more likely to reproduce findings between experiment and rely on 

results.  
 
 
The PCA plot is representative of the difference structure between the set of “gold standard” gel 
images and a test gel image, all of which taken from gels of the same sample run to the same 
protocol. You can think of gel images that are close together as being more similar than those 
which are further apart. In the plot above we see three pairs of reference gel images separated 
within the green ellipse. Forget the test gel (blue dot) for the moment. Each dot  is simply a 
coordinate in the form (x,y). To say two dots are close together means that their coordinates are 
close together. In the example above the blue dot, representing the test gel image is inside the 
ellipse, so we’re confident it’s very similar to the standard set. The test image is actually a copy 
of one reference gel image tested against the complete set of reference gel images, so it 
overlays itself. 

Principle Component 1 = 49.96% 
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