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Lecture 26

Problem:
Given an exonic DNA sequence, determine if the protein produced contains aspartic acid (D).  Aspartic acid is coded by “GAT” or “GAC”.

Solution:
$Exon =~ /^(…)*GA(T|C)/

“$Exon =~” is simply assigning a search.  (Review previous lectures if need be.)


“/” through “/” is the criteria to be matched.  (Again, this should be familiar.)
“^(…)*” is used for the pattern to be matched in-frame.  (Codons are nucleotide triplets.)


“^” means pattern must match starting from the beginning of the string.


“.” matches any character.


“( )*” matches any number of repeats of the pattern in parentheses.
“GA(T|C)” matches either codon for aspartic acid.


“|” denotes or.  Either the character before it or after it may be matched.

The full program is available on the course website.

www.mcb.mcgill.ca/~perkins/COMP364/index.html
Problem:
How many aspartic acid residues are in the protein?
Solution:
@A = $Exon =~ /(…)/g

“@A = $Exon =~” means that matches (and remaining string) become elements in array.

“/(…)/” means that any threemeans that any 3 will be found immediately; the first threeh the entire string.

.)spartic acid (D).  Aspartic acid is coded by  characters are to be matched.

“g” outside the slashes denotes a global search.  Search through the entire string.

Note:
The pattern will be found immediately; the first three characters.  Because it is a global search, the search will continue and the next three characters will be matched (and so on, and so forth…).  The end result is an array where each element is a codon (nucleotide triplet), so the DNA is in-frame.
Following this, a foreach loop is designed to increase a “$Count” from 0 by 1 for each element found equal to GAT or GAC.

Again, the full program is available on the course website.

Problem:
Convert DNA to amino acid sequence.

Solution:
Create a hash associating each possible codon (64 possibilities) with its respective amino acid or “stop”.  Divide sequence in array where each element is one codon (as seen in above problem).  Create foreach loop associating (via hash) each codon with its respective amino acid or “stop”.

The array should now be a list of amino acids ending in “stop translation”.

