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e.g. Similar sequences of aminoacids → similar protein structures. e.g. Local vs. s:c c c t a g g t c c c a. e.g. t:c g g g t a t c c a a.

ATP binding domains, DNA binding domains, protein-protein interaction domainsNeed local alignment to detect presence

of similar regions in otherwise dissimilar proteins. many enzymes, globins The Smith-Waterman algorithm Idea: Ignore

badly aligning regions Modi>cations to Needleman-Wunsch: Initialization: F(0, j) = F(i, 0) =Iteration: F(i, j) = max F(i – 1, j) – d

F(i, j – 1) – d F(i – 1, j – 1) + s(x i, y j) In, Temple Ferris Smith and Michael Spencer Waterman proposed an algorithm for local

alignment of sequences by making a slight modi>cation to Needleman–Wunsch algorithm to obtain highest scoring local

match between two sequences Biological sequence alignment is a frequently performed task in bioinformatics. ATP binding

domains, DNA binding domains, protein-protein interaction domainsNeed local alignment to detect In, Temple Ferris Smith

and Michael Spencer Waterman proposed an algorithm for local alignment of sequences by making a slight modi>cation to

Needleman–Wunsch The Smith-Waterman algorithm Idea: Ignore badly aligning regions Modi>cations to Needleman-

Wunsch: Initialization: F(0, j) = F(i, 0) =Iteration: F(i, j) = max F(i – 1, j) – Local Alignment: Smith Waterman algorithm.

Evolutionary perspective: Mutations?, insertions?, etc Local vs. Why compare sequences of aminoacids? Proteins are made

by aminoacid sequences. t:c g g g t a t c c a a. Given two sequences >nd the best local alignment The Needleman-Wunsch

algorithm looks only at completely aligning two sequences. More commonly, we want to >nd the Smith-Waterman

algorithm (SSEARCH) Variation of the Needleman-Wunsch algorithm. The Smith-Waterman algorithm, based on dynamic

programming, is one of the most fundamental algorithms used in local sequence alignment. Global Alignments: Biological

Considerations. Global Alignments: Biological Considerations. Thus, it is guaranteed to >nd the optimal local alignment

(with respect to the Smith-Waterman Algorithm.
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