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•  The sequence as a model of DNA 
•  Genes: from Mendel to molecular biology 
•  The genetic code 
•  A translation algorithm 
•  Implementing the genetic code 
•  Algorithms + data structures = programs 
•  The algorithm design trade-off 
•  DNA sequencing 
•  Whole genome sequencing 
•  How to find genes? 
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The genetic code 
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Proteins 

• Genes are DNA regions coding for proteins 
•  Proteins are made up of amino acids (AA) 
•  20 different amino acids in protein sequences 
•  one-letter, 3-letter and full names 
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Translation 
•  Gene RNA sequences are translated into AA sequences 
•  What is the code? 

  i.e. the correspondance between 
   DNA/RNA sequences (4-letter alphabet)  
   and AA sequences (20-letter alphabet) 

 
•  1 nucleotide / letter è only 4 possible AAs 
 
•  2 nucleotides / letters è only 16 possible AAs 

 AA AC AG AT CA CG CC CT GA GC GG GT TA TC TG TT 
 
•  3 nucleotides / letters è 64 (4 × 4 × 4) possible AAs 
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The genetic code as a 3-entry table 

[A]: start codon 
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The genetic code is redundant 
•  It is said to be “redundant” 

§  Several different triplets code for the same amino acid 
§  Example: CCU, CCC, CCA and CCG code all for proline / P 
§  Coding triplets of nucleotides are called codons 

•  The triplet ATG (or AUG) codes for methionine 
 but may also be the triplet where translation begins (start codon) 

•  UAA, UAG and UGA are stop triplets where translation ends 
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The genetic code as an array 

•  The genetic code can be represented 
as an array of 64 rows and 2 columns 
 
•  Here, the first 12 rows (over 64) 

TTT F 
TTC F 
TTA L 
TTG L 
TCT S 
TCC S 
TCA S 
TCG S 
TAT Y 
TAC Y 
TAA Stop 
TAG Stop 
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Pictures & movies : material licensing 

p. 4 : Public domain, http://www.ebi.ac.uk/ 
 


