Homework for class II.
1. Use NDB (Nucleic Acids Database, http://ndbserver.rutgers.edu) and PDB (Protein Database, http://rcsb.org) to select crystal complexes between DNA and replication repressors. Look at the structures (you can use CN3D viewer) of these complexes and answer the following questions:

· How many DNA/repressor complexes do you find? List the names of these 

complexes. 


· What is the most frequent interaction mode of a DNA molecule? Is this interaction/recognition sequence-specific? Does it involve major or minor DNA groove?

· What type of the protein secondary structure interacts with the DNA?

· How does the conformation of the DNA change upon interaction with the repressor?

2. Use the sequence of tRNA below to predict its structure. Go to http://www.bioinfo.rpi.edu/applications/mfold/old/rna/ and submit the sequence of this tRNA for secondary structure prediction. Look at the structure from NDB of the same tRNA (NDB identifier “TR0001”) and predicted structures and answer the following questions:

· What is the energy of the optimal (“Structure 1”) and suboptimal (“Structure 2”) predicted structures? 

· How different is the predicted structure from the actual NDB structure? Propose a measure of comparing these two structures as a measure of model accuracy.

· Give the definition of ss-counts.

· Write a few sentences about the M-fold algorithm, what class of RNA secondary structure algorithms does it belong to? 

3. Predict the gene structure for given sequence using two of the following programs: GenScan http://genes.mit.edu/GENSCAN.html and http://opal.biology.gatech.edu/GeneMark/ . Answer the following questions:

· How many genes does the program predict? How many exons are there in each gene?

· Compare the results produced by two different programs.

tRNA sequence for problem 2: 
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