Project III

CS 626 

Due Thursday May 1, 03

In this project we shall consider the folding of a two-dimensional “protein”.

The “protein” is embedded in a two dimensional square lattice with a constant spacing - 
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. “Amino acids” are placed in the lattice points. A lattice point can be either empty or occupied by (at most) one amino acid. Sequential (bonded) amino acids are in lattice points separated by a distance 
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. Amino acids interact if they are not directly bonded, and if their distance is smaller or equal to 
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We have for types of amino acids H/P/+/-. And their corresponding interaction energies are

	Contact types
	Contact energy

	(H,H)
	-1

	(+,-)(P,H/+/-)
	0

	(H,+/-)(+/+)(-/-)
	2


The total energy of a conformation is the sum of the energies of the individual contacts.

1. Pick a compact (a large number of contacts) conformation of a protein with 14 amino acids on a lattice.

2. Consider a sequence with the composition: six “P”, four “H”, three “+”, and one “-“. Use a Monte Carlo procedure with sequence shuffling to design an optimal sequence with the above composition for the structure of your choice.

3. Use the optimal sequence in studies of protein folding. Employ the Metropolis Monet Carlo procedure and the multiple tempering approach to find the global energy minimum of the designed sequence, starting from an extended chain configuration. A trial step is a 90-degree rotation of a bond, and the bond to be rotated and the direction of the rotation are picked at random. Does the optimal structure agree with your positive design? A typical run should be (at least) one million trials. 

In your final report provide the chosen structure, the optimized sequence, and time history plots of the energy and the heat capacity. Compare the distribution of energies that you obtained at alternative temperatures, and provide the statistics for the successful exchanges between temperatures. You should also submit electronic copies of the code.
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