CH324              Structural Bioinformatics        Spring  2006
Project Meeting

Sample Projects

1. Homology Modeling Project: Try to build a 3D model of a protein from its sequence based on a CASP4 (Critical Assessment of Techniques for Protein Structure Prediction http://predictioncenter.llnl.gov/ )test sequence.  This project is outlined in Bioinformatics Computer Skills page 288.

2. Try to identify genes that affect neuronal signaling in C. elegans that are secreted.  This project is based on three data bases: RNAi that has the results of RNA-induced inhibition of gene expression, WormPep that contains 19,000 known and predicted worm genes, and SignalP a program to determine if a sequence is from a secreted protein. This Perl project is outlined in Bioinformatics a Practical guide to the Analysis of Genes and Proteins  page 413.

3. Comparative genomics – reconstruction of the glycolysis pathway in Methanococcus jannaschii. This project uses the ExPASy data base to predict genes in this new organism that are responsible for glycolysis. This is outlined in Bioinformatics a Practical guide to the Analysis of Genes and Proteins  page 382

4. There is a gap between the number of protein sequences (87,143 in SWISS-PROT) and structure entries (only 12,624 in PDB.) To close this gap there are many programs that try to to predict function from sequence.  The ExPASy server provides many of these tools.  Pick a known and unknown protein sequence and predict its properties. This is outlined in Bioinformatics a Practical guide to the Analysis of Genes and Proteins  Chapter 11 page 253

5. Dr. Cluss, Ward, and Spatafora have interesting unknown proteins associated with genes they are studying. They have some interesting homology and predictive methods they would like run on these putative proteins.

6. DNA micro arrays are becoming an important research tool.  Use one of the examples in Geonomics, Proteomics, and Bioinformatics to discuss this method or http://www.bscbioinformatics.com/Stu/Mol/u3ex.htm 

7. Pharmacogenomics is field that seeks to tailor medical treatments to one’s personal genetic makeup.  The HapMap project http://www.hapmap.org/ is one example of the use of SNPs data bases to find genes associated with pharmaceutical treatment. 

8. There are several Bioinformatics courses on the Web that have student projects.  You could look at these for ideas. Stanford: http://cmgm.stanford.edu/biochem118/ ; Middlebury: http://cat.middlebury.edu/~chem/chemistry/class/bio/ch324/oldpresent/ ; Princeton:  http://www.cs.princeton.edu/courses/archive/fall05/cos597A/bibliography.html 
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