COMP364 – Lecture 25 – March 7, 2008

Quiz 1 pickup
HW3 assigned, due next Friday

Today: Examples, substitutions and translations

Heads up everyone: “split” is on the quiz

In homework 3 the last 2 questions are pattern analysis questions. Suppose you have a DNA sequence with upper and lower case letters, where upper case letters represent exons, and lower case represent introns. 

The sequence itself is as follows: very large intron, followed by shorter exon, another intron, then another exon. 

When you’re looking at a gene sometimes there are transcription factor binding sites in the introns, might want to analyze the introns for this (among other) reasons. 

Problem

Get the first (or all) of the introns out of the sequence

Solutions:

Turn the whole sequence into an array of ASCII numbers, using the split function.

                   Suppose $DNA is you sequence


       @A = split  (‘ ‘, $DNA);

Suppose your sequence is: ACCGATCCGCC

If you split on G, you get an array of strings as follows

ACC  ATCC CC

So back to it….

                   Suppose $DNA is you sequence


       @A = split  (‘ ‘, $DNA);


       @A is an array of the characters in $DNA (C, A, G, T, T, …..)

Then you can use the ord function to get the order of these. 


@B = ( );


For ($Count = 0; $Count ≤ = $#A; $Count ++) {

$B [$Count]=ord($A[$Count]);


}

@B is (67, 65, 71, 84, 84…)

These all correspond to capital letters in ASCII, but an intron will start at some point in lower case values. 

Then, make another loop, and keep going through looking for the first number that is 97 (corresponds to lower case a) or greater, and keep going on until you reach the last lower case letter. This will correspond to the intron. 

Alternate option

Split (/[acgt]/, $DNA)

This will give back the first exon up until the start of the first intron, followed by an array with empty spaces in it until you get back to the next exon. 

This is not what we want! We want the intron to be given, not the exon. So turn it around… do split (/[ACGT]/, $DNA)

You will get a big array of empty strings until you reach the start of the first intron. The intron will not match the pattern, so the whole first intron as one big string will be produced. Then move back into the 2nd exon which will produce a whole array of empty strings again. 

(“ “, “ “, “ “, ……. “1st intron”, “ “, “ “, ……)

You can modify the pattern to eliminate the empty strings altogether. 

Do:

split (/[ACGT]+, $DNA)

ACGT+ will match all of the first exon in this case. 
Side note…. [ACGT] means you’re just looking for those individual characters, in no particular order. (ACGT) means you’re looking for those characters in that specific order.

Alternate solution: use a “global” match. This solution will be posted in the solutions for homework 3. 
If you look at the intron, you find a lot of repeated letters. How do you check if there are, for example, 10 t’s in a row anywhere in the sequence? 

Answer: if ($DNA =~ /t{10}/) {

               print “yes”;

               } else

Alright, lovely, we’ll be told that there are indeed 10 t’s, but how many times does this occur? Do:
@A = $DNA =~ /t{10}/g;

This doesn’t just tell us if there is a match, it gives us all the matches.

