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The 2 star players

DNA

Protein
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The Players

DNADNA

String with alphabet {A, C, G, T}  

Nucleotides/Bases
String with alphabet {A, C, G, T}  

Nucleotides/Bases
RNARNA

ProteinProtein
String with alphabet {A, C, G, U} BasesString with alphabet {A, C, G, U} Bases

String with 20-letter alphabet 

Amino acids/Residues
String with 20-letter alphabet 

Amino acids/Residues
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Central Dogma

• DNA acts as a template to replicate itself.
• DNA is trasnscribed into RNA.
• RNA is translated into Protein.

DNA RNA Protein
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DNA

Complementary Bases
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Proteins – Amino acids
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Protein: Structure
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Proteins: Active Sites
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Chromosomes
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DNA RNA Protein
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RNA
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String Matching ProblemString Matching Problem

Pattern P
Set  of Locations L

Text T
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(Approximate) String Matching(Approximate) String Matching
Input:     Text T , Pattern P
Question(s):   

Does P occur in T? 
Find one occurrence of P in T.
Find all occurrences of P in T.
Count # of occurrences of P in T.
Find longest substring of P in T.
Find closest substring of P in T.
Locate direct repeats of P in T.
Many More variants
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Find all occurrences of P in T.
Count # of occurrences of P in T.
Find longest substring of P in T.
Find closest substring of P in T.
Locate direct repeats of P in T.

Applications: 
Is P already in the database T?
Locate P in T.
Can P be used as a primer for T?
Is P homologous to anything in

T?
Has P been contaminated by T?
Is prefix(P) = suffix(T)?
Locate tandem repeats of P in T.
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Methods:Methods:

All occurrences of P in T.All occurrences of P in T.

• Naïve Method O(mn) time
• Rabin-Karp Method O(mn) time; Fast on average.
• FSA-based method O(n+mA) time
• Knuth-Morris-Pratt algorithm O(n+m) time
• Boyer-Moore O(mn) time; Very fast on average.
• Suffix Tree method; O(m+n) time
• Shift-And method; Fast on average; Bit operations.

Input: Input: Text T; Pattern PText T; Pattern P

Output: Output: 
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