Computational Molecular Biology Projects 2006

Deliverables: 
1. Implementation 
2. 3 presentations: basics, literature, demo (a schedule will be developed later)
Deadlines (may be disrupted on guest lectures/important discussions):

Presentation on basics: 45 minutes

1. March 14:
Protein-protein interaction (JN, CR)

<a href=”???”>presentation</a>

2. March 21:
System Biology and the E-coli paper (WH, GH)

<a href=”Systems Biology 1.ppt”>presentation</a>
3. March 28: 
Protein structures and classifications (SJ, KC)

<a href=”ProteinDockingPresentation1.pdf”>presentation</a>

Presentation on current trends and literature: 45 minutes

1. April 4:
Structure comparison algorithms, project design (SJ, KC)
<a href=”ProteinClassfyPresentation2.ppt”>presentation</a>
2. April 11:
System biology (WH, GH)

<a href=”SystemsBio2.ppt”>presentation</a>

3. April 18:
Protein Docking, project algorithms and experiment design (JN, CR)

<a href=”CurrentDockingResearch-2.pdf”>presentation</a>

April 25-27: Individual status report from each group (1/2 hr each group each day)

Final Project Presentation: 1 hour each group

May 2: 7:30 – 10:30 pm, Room: TBD
Protein Docking

(Johannes Nangolo & Christopher Roach)
· Implement the alignment algorithm and test with synthetic data: Due March 21
· Download proteins (>4) of similar structures and extract their backbone chain coordinates:
Due April 4
· Find and verify local alignments, organize results quantitatively
· Present protein docking literature (>4 seminal papers + basics)

Sequence comparison

(Steve Johnson & Kyle Cacciatore)
· Download proteins (>9) of similar and dissimilar structures: Due March 28
· Familiarize/modify code of  “correlogram-based” method of sequence comparison (Mitra-Samant 2005):
Due April 4
· Run and verify structural similarity detection capability of the algorithm, organize results quantitatively

· Present protein structure-classification fundamentals

http://www.cs.fit.edu/~dmitra/Compbio/06Spr.d/GandhaliSamant_Thesis(1).ppt
http://www.cs.fit.edu/~dmitra/Pub/MitraSamant-iea06Camready.pdf
Resources common to the two above projects:

· http://www.ebi.ac.uk/dali/
· http://cathwww.biochem.ucl.ac.uk/latest/index.html
· http://scop.mrc-lmb.cam.ac.uk/scop/
· http://www.rcsb.org/pdb/Welcome.do
E-coli DNA replication simulation

(Weijen Huang & Gary Herzo)
· Study DNA replication modeling technique (Joseph M. Mahaffy, and Judith W Zyskind, J. Theoretical Biol. 1989)
· Familiarize with the existing GUI for simulation

· Extend the GUI with the modeling capability: Due March 21
· Extend the model with Leonard et al’s results: Due April 4
· Embed the new model in the GUI

· Present temporal modeling in system biology (>1 seminal papers)

· http://www.cs.fit.edu/~dmitra/Compbio/06Spr.d/e-coli model.ppt
http://www.cs.fit.edu/~dmitra/Compbio/06Spr.d/ecoli-equations.doc
Single Nucleotide Polymorphism phylogeny construction

(Manuel Alejo)
· Study and present statistical sequence comparison basics

· Find and present how to develop phylogeny for SNP data using PHYLIP package from U of Washington

· Run appropriate Phylip software to develop phylogeny for given mouse SNP data (I will supply), some preprocessing may be needed
