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Longest Common Subsequence (LCS)

LCS Problem: Given two sequences 𝑋 = 𝑥1, . . . , 𝑥𝑚 and 𝑌 = 𝑦1, . . . , 𝑦𝑛 determine 
the length of their longest common subsequence, and more generally the sequence 
itself.

Given two sequences 𝑋 = 𝑥1, 𝑥2, . . . , 𝑥𝑚 and 𝑍 = 𝑧1, 𝑧2, . . . , 𝑧𝑘 , we say that 𝑍 is a 
subsequence of 𝑋 if there is a strictly increasing sequence of 𝑘 indices 

𝑖1, 𝑖2, . . . , 𝑖𝑘 (1 ≤ 𝑖1 < 𝑖2 <. . . < 𝑖𝑘 ≤ 𝑚) such that 𝑍 = 𝑥𝑖1 , 𝑥𝑖2 , … , 𝑥𝑖𝑘

For example, let X = <ABRACADABRA> and let Z = <AADAA>, then Z is a 
subsequence of X.
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LCS Example
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Transitions: A → G, C→T

Transversions: A → C, A→T , G → C, G → T

Biology

Transitions are interchanges of two-ring purines (e.g., 
A → G) or one ring pyrimidines (C→T ).

Transversions are interchanges of purine for 
pyrimidines, so change of one ring for two ring 
structures.

Takeaway: Transitions happen more frequently 
than transversions, and are less likely to result in 
an amino acid substitution.
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PAM250
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PAM and BLOSUM
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