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The major computational questions 
asked in genome-wide data
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PCA explained by cases
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Applications of PCA  
in genomics
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• Visualization of gene expression profiles among 1400 europeans; colors
represent individuals of different countries & ethnicity groups.

• PC1 means the first
principal component, which
is the eigengene that can
explain the most variances
in PCA.

• Similarly, PC2 is the 2nd
most important eigengene
estimated by PCA.

Visualizing genomic assay in 2D



The idea is that, in heterogenous data set, the top Ligengenes are often batch factors. 
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The principal component correction (PCC) is a method used to correct for 
batch effects in gene expression data.


• The PCC involves two main steps:

Step 1: Perform a principal component analysis (PCA) on the normalized expression 
matrix to obtain the principal components (PCs). The number of top PCs ( ) to use is 
usually determined by a method in the SVA (surrogate variable analysis) package.


Step 2: For each gene, regress the top  PCs using multiple linear regression. The 
corrected expression values are the residuals of the fitted models.


• The PCC is an effective way to correct for batch effects and other unwanted technical
variation in gene expression data, and is widely used in genomic research.
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Dimensional reduction techniques
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