Bioinformatics Challenges
Honors Genetics & Disease

I. Restriction digestion: cutting DNA at specific locations using restriction enzymes

Purpose: 
Gain understanding of bioinformatic tools used to analyze restriction enzyme cut sites.

Challenge:

1. Copy the DNA sequence of the pGlo plasmid to your computer clipboard.

2. Paste the sequence into NEBcutterV2.0 (http://tools.neb.com/NEBcutter2/index.php).

3. Select Circular sequence.

4. Under Main Options select Custom Digest.
5. Select EcoRI and PstI.
6. Under Main Options select View Gel.

7. Report the fragment sizes for this particular digest.

8. Verify by performing this restriction digest in the lab.

II. Analyze genes 


Purpose:
1. Learn how to analyze open reading frames.




2. Investigate literature links to gene-specific research.


Challenge:

1. Students form groups of 2 or 3.

2. Return to Step 4 of the Restriction Digest Challenge.

3. Under Main Options select ORF Summary.
4. Each group selects a unique amino acid (aa) sequence.

5. BLAST your particular ORF and report back to the class what its function is in context to the plasmid’s function, which is to produce Green Fluorescent Protein inside E. coli.
III. PCR (Polymerase Chain Reaction) primer analysis

Purpose:
Become familiar with designing PCR reactions.

Challenge:
1. Familiarize yourself with the PCR process.





 (http://www.dnai.org/b/index.html)





Select Techniques-amplifying-PCR animation

2. Using Primer-BLAST (http://www.ncbi.nlm.nih.gov/tools/primer-blast/index.cgi?LINK_LOC=BlastHome)




Search the human genome for the following primers:
Forward 
GGATAGCTTGATGCGATCTGTGAG 
Reverse

CAATTCCATGAGCAAATGTCCC
3. Identify which gene would be amplified by these  

    primers.  Identify where this gene is in the genome.
 


4. Identify how long the PCR product would be.

