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Å Find the άōŜǎǘ ŀƭƛƎƴƳŜƴǘέ ōŜǘǿŜŜƴ 2 sequences with lengthsn and m, respectively

Å ά.Ŝǎǘ ŀƭƛƎƴƳŜƴǘέis very dependent upon the substitution matrix and gap penalties

Å The Global Alignment Problem tries to find the path between vertices (1,1) and (n,m) in the 
edit/alignment graph with the best alignment score.

Å The NeedlemanςWunschalgorithm

Å The Local Alignment Problem tries to find the subpath(among all possible subpaths) between 
any arbitrary vertices (i,j) and (iΩΣ ƧΩύ ƛƴ ǘƘŜ ŜŘƛǘ graph with the best alignments score .

Å The SmithςWaterman algorithm

Å The Overlap Alignment Problem tries to find the path between vertices (1,j) or (i,1) and (n,jΩύ 
or (iΨΣƳύ in the edit/alignment graph with the best alignment score. (arbitrary i,j,iΨΣƧΩύ

Å The Overlap algorithm (combines NeedlemanςWunsch and SmithςWaterman algorithm)

Å These methods use dynamic programming with a recursive άŘƛǾƛŘŜ-ŀƴŘ ŎƻƴǉǳŜǊέ strategy to 
fine the optimal path in the alignment matrix
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ÅάDivide-and Conquerέ ǎǘǊŀǘŜƎȅ

Å Breaksthe problem down into smaller sub-problems

1. Solve the smallersub-problems optimally

2. Use the sub-problem solutions to construct the optimal solution to the 
original problem

Å Can be applied to problems that consist of overlapping sub-problems

Å Traveling salesman problem

Å Pairwise Sequence Alignments

Å Global Alignment (Needleman-Wunsch)
Å Local Alignment (Smith-Waterman)
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Å Global alignmentforces the alignment of both entire sequences

Å Guaranteed to find the optimal global alignment(s) of two sequences

Å Evenif the two sequences are completely unrelated

Å Because of this, often a threshold score is used to accept a global alignment as 
significant

Å "Optimal" means best scoring according to the substitution matrix and gap 
penalties you choose

Å Used primarily when aligning sequences from two related homologs

Å Uses a Dynamic Programming Matrix to find the optimal global alignment scoreand 
a άtracebackέ to find the positions/nucleotides/residues in the alignment path

Å Slower than heuristic methods


