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Dot Plot / Dot Matrix 

In Bioinformatics, a dot plot (a.k.a. contact plot/residue contact map/dot matrix) is the visual 

representation of the similarity between two biological sequences. The principle of sequence 

comparison by dot plot has been introduced by Gibbs and McIntyre in 1970. Dot plot is a two-

dimensional (2D) matrix that have the sequences being compared along the vertical (y) and 

horizontal (x) axes. Individual cells in the matrix are shaded black or placed a dot if residues are 

identical; so that matching sequence segments appear as runs of diagonal lines across the matrix. 

 

In a dot plot, the relationship between the sequences (similarity) is determined by the diagonal 

lines in the graph. This relationship is affected by certain sequence features such 

as frameshifts, direct repeats, and inverted repeats. Frameshifts include insertions, deletions, and 

mutations. The presence of one or more of these features will cause multiple lines to be plotted in 

the various possibility of configurations, depending on the features present in the sequences. A 

feature that causing a very different result on the dot plot is the presence of low-complexity 

regions. Low-complexity regions are regions in the sequence with only a few amino acids, which 

in turn, causes redundancy within that small or limited region. These regions are typically found 

around the diagonal, and may or may not have a square in the middle of the dot plot. 

 

Interpretation of Dot Plot 

Regions of local similarity or repetitive sequences give rise to further diagonal matches in addition 

to the central diagonal. One way of reducing this noise is to only shade runs or ‘tuples’ of residues, 

e.g., a tuple of 3 corresponds to 3 residues in a row. This is effective because the probability of 

matching three residues in a row by chance is much lower than single-residue matches. The 

common interpretations of dot plot are to find perfect match (identity), palindrome, partial 

palindrome, repeats, homologous, indel (gap), microsatellites, and minisatellites of sequences. 

 

 


