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The Players

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

String with alphabet {A, C, G, U} Bases |

Protein
String with 20-letter alphabet

Amino acids/Residues
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Central Dogma

 DNA acts as a template to replicate itself.
* DNA 1s trasnscribed into RNA.

e RNA is translated into Protein.

DNA RNA Protein
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Proteins — Amino acids
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Protein: Structure

Lecture 2

Fgure 1.1 The amino acid sequence of a
prodEin’s palypeptide chidn is called ity
primary structure. Different regions of the
soquience form local regular secondary
structaore, such as alpha in helices or beta ()
strands, The tertlary structure is formied by
P king such strochural dlements into one or
weveral COmpact phobular wnlis called domains
e tinal protein may contadn several
pobypeptide chains amanged in a quaternary
structune, By lormation of such tertlary and
yualerrary structune aming scids fur apart in
the sequence are broaight close together in three
dimensions o form a4 functional cegiod, an
active site.




Proteins: Active Sites
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Chromosomes
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RNA Protein

Code uum‘

23
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Messenger KNA

— Amino Acids
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Figure 1.1: E. coli Ala tRNA
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String Matching Problem

Pattern P
Set of Locations L

Text T
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(Approximate) String Matching

Input: TextT, Pattern P Applications:

Question(s): Is P already in the database T?
Does P occur in T? Locate P in T.
Find one occurrence of P in T. Can P be used as a primer for T?
Find all occurrences of P in T. Is P homologous to anything in
Count # of occurrences of P in T. T?
Find longest substring of P in T. Has P been contaminated by T?
Find closest substring of P in T. Is prefix(P) = suffix(T)?
Locate direct repeats of P in T. Locate tandem repeats of P in T.
Many More variants
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LI Text T; Pattern P

nput:_

All occurrences of Pin T.

Methods:

e Naive Method O(mn) time
« Rabin-Karp Method O(mn) time; Fast on average.

* FSA-based method O(n+mA) time

e 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.
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