Lab Instructions: Random Walk- Visualizing DNA Sequences 

By: Christine Ho
Drexel University

Objective:

The purpose of this lab is to examine how different sequences of DNA result in various random walks when plotted on a graph. You will be able to explain the differences and significances in the graphs of A/T rich and G/C rich sequences as well as the graph of introns and exons. 

Introduction:

There are four DNA base pairs, adenosine (A), thymine (T), guanine (G), and cytosine (C). Each DNA base pair is assigned a directional coordinate on the Cartesian plane. For example, “A” signifies to move right, “T” means move down, “G” means move left, and “C” means move up. There are four quadrants in the Cartesian plane- Quadrant I, II, III, and IV, as seen in Figure 1.
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Figure 1.Quadrants in the Cartesian plane

Furthermore, the slope-intercept form is y=mx+b, where b is the y-intercept, m is the slope, x is the coordinate, and y is the y-coordinate. The slope is rise over run, or ∆y/∆x. 

Background: 

Some organisms’ genes contain predominantly more A/T or G/C bases. Organisms with more A and T bases are called A/T rich, while those with more G and C bases are called G/C rich. Adenosine is bonded to thymine by two hydrogen bonds, which guanine is bonded to cytosine by three hydrogen bonds. As a result, A/T bonds are easier to break than G/C bonds. From these bond strength differences, scientists have noticed that A/T rich organisms tend to live in colder environments and G/C rich organisms tend to live in hotter environments. 

In the genetic code there are both coding and non-coding regions. The section of DNA that is transcribed into mRNA and code for amino acids is called exons. Introns are the non-coding, non-transcribed regions found between exons. Because introns do not code for proteins, they are called “junk DNA.” [image: image2.png]=20 Intron 20 Intron 2 Intron o Intron  —
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Figure 2. Introns Being Cut Out

Activity:

1. Go online to the DK12 site, http://dk12.ece.drexel.edu/Labs_And_Activities_Bioinformatics.html

2. Click on the link “Random Walk Sequences” and open the java applet in a separate window. [image: image3.png][« ] > ]| + @ nup://dk12.ece.drexel.edu/Biolnformatics_Site/plotdna/

Below is the Java Applet for graphing random walks of gene sequences:

Paste the gene sequences:





Figure 3. Screen Shot of the Random Walk Java Applet

3. One at a time, paste the exon and intron sequences in the java applet and plot the graphs. Compare the differences (question sheet).
4. Now, do the same thing with the A/T rich and G/C rich sequences.


Appendix:

A/T Rich:

ATGAATTATTTTTCTAAATACAAAGTTATTGAATCTAATAGGTTGTTATATACAAGTAATGTAAAATATGATAATTATTTTATAAATATAAATAAAAAGAATCAAGTGAAAAATAAAAATGAAAGTTATAGTTTTATAAAATTGTTATTTCGAAAATGTATAATTTTTTTTATCATTTATTTTTTGTTTATAATTCCATTGAATGAAGTAATATACAATAAATATGATTATTCTAGTAAATCCATTCAACATTATTGTATTAGAAATTTATCAGAGTGTTTTAGGGGTAAAAGTGCGTTGAACGATGATTCAGAAAGTTGTAGGTGCAGTAATTTGTTGAAAGAAAAAAAAAAAACTGAAGAAAATTCGGAAGAAATAAGAAAGTATCTTAGTGATAAAACCAAAAAAAGAAATTCTCTATATAAATATAAATTAAAGGGTTCTAAAGGGAAAAGTGTAAAAAATATTGTAGGGAATAAAGAAGGTAGTATACATGAAAATACTGATTTATATAGTGATAGTGATGTAGAATATGACTATGGAAATCTATTTTACGATTGTTATTATACTGAAGGTTTAATTGATCAGGGGGAGGAAAATGAAGAGGAAAAATTTTATGAAGCACGAGAAGATTTTGAGGGTGAAGAAAAAAATAAATGTAAGATAAAAGAAAGTGAAAAATCATTTAAAAAAGAAAATGACTGTAAGGTAGAAAATGTAGAAAATATCAATTATGAACGTGTTTATAGTTGGGAATTAGGAAAAGAAGCTTTGACGAAATTATTAGGATGTTCTAATAAATTAAGTGTAAATAATGTGAAATATTCTGATTGGAAATTCAAATCTATTCCAACTGTAGGTTTTTCAAAAGATGGTGATAGACTTCAAGAAATGTATAAAGCTTCAGTTTGTTCATATACTGAGGAATGTCAAGGGGAAGTTTATTTATTTGTTAAAAAGATACCTATAGAGGTATGGATAAGACAGTACAACTTGATGAATGATAATGATGGAGAATATTTATTAGATGGGGAAAATTTTATTATGGAAGCAGTAGCCTGCGCTTATTTAAGCGAGCATTATCCTGGACTCACACCTAAATTGTACAAGGTATTATATGAGCCTGAATGTGCTAACTGTAATGAAGAGGATAAGAATATGAGTGAAAATAATCATAAGAAGGATAGTAAACATAAGGGGGATAGTAATCACAAAAGTGATAGTAATCACAAAAGTGATAGTAATCATAAAAGTGATAGTAATCATAAAAGTGGTAGTAATCACAAAAGTGATTGTAATCACAAGAGTGGTAGTAATCACAAGAGTGATAGTAATCATCAAAGTGATTGTAATCACATGAGCGATCATAATCACAAGAGCGATAATAACCACAAGAGTGATAGTAGCCATAAGAGTGATAGTAGCCATAAGAGTGATAGTAGCCATAAGAGCGGTAGTAACCATAAGAGCGATAATAACCACAAGAGTGATAGTAGCCATAAGAGCGGTAGTAACCATAAGAGCGATCATAATCACAAGAGTGATAGTAACCACAAGAGTGATAGTAACCACAAGAATGAAAGTAACCACAAGAATGAAAGTAACCACAAGAATGAAAGTAACCACAAGAATGAAAGTAACCACAAAAATGAAAGTAACCACAAAAATGATAGTAACCATAAGAGCGATAGTAACCACATGAGCGATCATAATCACAAAAGTGATAATAATCACAAGAGTGATCACAATCACATGAGCGATCATAATCACAAAAGTGATAATAATCACAAAAGTGATAATAATCACATGAGCGATCATAATCACAAAAGTGATAATAATCACAAAAGTGATAATAATCACAAAAGTGATAATAATCACAAGAGTGATCACAATCACATGAGCGATCATAATCACAAGAGTGATAATAACCATAAGAGTGATCATAATCACAAGAGTGATAGTAACCACATGAGCGATCATAACCACATGAGCGATCATAACCACAAGAGCGATCATAATCACAAGAGCGATCATAACCACAAGAGCGATAATAACCACAAAAGTGATAGTAACCACAAAAGTGATAGTAACCACAAGAGCGATCATAATCACAAGAGTGATAGTAACCACATGAGCGATCATAACCACATGAGCGATCATAACCACAAGAGCGATCATAACCACAAGAGCGATAATAACCACAAAAGTGATAGTAACCACAAAAGTGATAGTAACCACAAGAGCGATCATAATCACAAGAGTGATAGTAACCACATGAGCGATCATAACCACATGAGCGATCATAACCACATGAGCGATCATAACCACAAGAGCGATCATAACCACAAGAGCGATAATAACCACAAAAGTGATAGTAACCACAAAAGTGATAGTAACCACAAAAGTGATAGTAACCACAAGAGCGATCATAATCACAAGAGCGATCATAAGCACATGAGCGATAATAACCACAAGAGCGATAATAATCACAAGAGCGATCATAATCACAAGAGCGATAATAATCACAAGAGCGATCACAATCACAAGAGTGATAGTAATCACAAGAGTGATAGTAACCACAAGAGTGATAGTAACCACAAGAGTGATAGTAACCACAAGAGTGATAATAACCATAAGAGCGATCATAATCACAACAGTGATAGTAATCACATGAGCGATCATAACCACAAGAGCGATCATAACCACAAGAGCGATCATAATCACAAAAGCGATAATAACCACAAGAGCGATAATAACCACAAGAGTGATCATAATCACAAAAGTGATCATAAAAAAAATAATAACAATAATAAGGATAATAAAAATGACGATAATGATGACAGTGATGCAAGCGATGCAGTTCATGAAGATATTGAGTTACTTGAGTCTTATAGTGATTTGAATAAATTTAATGAGATGTTAACAGAACAATTAAATAAAAATAAGGATGGATATGTTGTTTTGGTTACTGAATTATTTGGTGAAGATCTTTTTCAATATATTAATAAAAGGAATGAAAATGAAGATACGCGTGTAAGAGATGAAGATAAAAAAATAATTATGTTTGAATTTTTAAAGTTATTAATAAAATTACATAATGCAGGATTGGTACATCTTGATATATCTCCTGAAAATATATTGATAGAAAATAATGGTGAGTTACGCTTATGTGATCTAGCTAAATGTGCTCCAATGTATACACACAATTTAAGACATATTAAAGGAAATGGAAACGATTTGTATTCATTTCAATCTTGTCAACCTTGTGTTGGAAAAATCCCATGTATTCCAAAAGAGTGTTGGGATATTATTAGAGAACATATAAAATTAAAAATAGATAATCCTTTTGAACATTTATCAACTATTACTGATCAAGAAGAAAGAAAAAAATATTATTTTGATGTACATTGTGTAGATAAATATATGCTTGGTATATTTTATATATGGATATGGAATTTAAATTATATATGGAAACGAGCTGACCCACCAAATGATAGAACATTTAATAATTTCTTAAAATATAATTTAAATATAAATGTATTTCAGTTAGCCAAACAATGGCCAAAAGGTCTCAAAGATATAATTAACAAATTATTAAGCCTAGAAAGTAGAATGAAGACAGACTTAAATGAATTAACTGAACATCCATGGTGGATTAATGAAGATTAA

G/C Rich:

gtgcgcgaga tcattgaggg atttctgact ttccagcagg agatttatcc gaaacggctg gacagccgcg tcgtgttgga gttgttgacg cagcaggagc cgggagacct gttcgtcatc cgcaacgcgg ggaacatcgt cccgccctac ggccccgagc ctggcggcgt cacggcgacc       gtcgaatacg ctgtcgccgt gctgcaggtg acggacatcg tcgtgatggg gcactccaac tgcggcgcga tgaaggccat cgccgccggg cagcccctgg actcgctgcc cgcggtcagc cactggctgc ggtattcgga cgcggcgaaa gccgtcaacc aggcgcgcga gtacgggtcg      gacgacgaga agctgaccgc gttggtccac gacaacgtcg tcgcccagat ctcgaacctg aaaacacacc ccacggtcgc cctcgcgctg gcggaacaac cgttgtccat cgggcaattg gagacggtgg tgggcttgga ttccccggac ggcgagttgc ctgtgccgtt gcgctacccg       gtcgcagagg tgctcaaggg ctggttcgcc ccggtctcgt ctgatgctgg cgcgccggat tcggtggtgt tcgtcgattc ctcggctcgt ccgaagctgc tcgcgcatct tgctgctggt ggacgactgg tcggattcgg gttggacctt gacggtggcc gcgcggctgc tgcgcaaggc      aggcgcggac gaagtcgcgc cgttcgtcct ggcggtgggt tcggtttgat gcttgcgccc cccaaataa
Exon:

gatcataact gttctatgaa aggtgtctaa ccacacctgt atcttacatg aatatttgtg catctattgc tgtgaaaatg agatctctac cccaaaagtt acttgatgaa gaataactca atttgttact aatagtcaat gtatatgaag ctaattctta caaagtgaga caaaacactt       ttattttcta atatgatgtc tttttttaaa ttaagactga tttgaacact taacacacac attttgagga ccacaaaata atgtttccta agatgattta atgtcatgga aagatgctca cagcatatta ttatatgaac aacctggaca gaaaaaaaat gtatgtgaga taaaatagca      aatttttttg attgaggtag aattcacata ccacgaaatt caccatttca aagtgtccaa ttcaatagca tttagtgcac tcacagtgtc gtgctacctt cgtcagtatc taggtccgga   
Intron:

TCTCCAGTCGCTGCGCTCAGCGCACTTGGATGTGACATTTCAGCCAATGATCAGGAGCAACGTGGTTTTCGTATGATCCAGGGAAAGCCTCCTGGATAATACGTGAAAAGTTGCACGATGTTTCGAGGGGTATTATACCCGAAAGTTGGAGGGTGTCAACAGCCATTATCTCCTTCTTTTGACGGATGCTGCACGCAGTATGACCTCACCAGACGAAGGGGTCGTCCGATCAGGTCTTATACCAATGACGATTGAAGATGCCGCATGCGTGTCATTCCGAGCCCTTCGCTTCGCTCAGGG
