I. Overview of Supplementary Lec. Session 5

II. More on energetics

 
A. Express the relative probabilities of two configurations of a macromolecule in terms of Boltzmann factors

p/po ~ e-E/kT /e-Eo/kT  

(Note similarly can be used to evaluate a “move” in Monte Carlo)

For N’ molecules (one mole) and assume Eois 0



E = -N’kTln(p/po) where k=R/N’  

or more easily expressed

 

Erel ~ -lnp


B. Simple statistical potential energy (e.g. for amino acid w/ a nucleotide base)

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC307447/?tool=pubmed


Erel ~ -lnfij where f is the frequency of some interaction ij


C. For example one could plug such a simple amino acid-amino acid potential into a simple lattice model (2D); note below Lau and Dill, 1989 introduced first a single simple potential for neighboring hydrophobic residues

http://pubs.acs.org/doi/pdf/10.1021/ma00200a030
III. See more detailed key for HWII, but note some key simplifications and concepts, at least tangentially mentioned


A. We assume some simplified notations for derivatives (including the gradient)


B. Self-avoiding random walk (3D)


C. Possible scenario of incorporating Fx etc determined from gradient of potential into numerical solutions (e.g. Verlet) of equations of motion (Remember: http://ieeexplore.ieee.org/stamp/stamp.jsp?arnumber=237450&isnumber=6085)

IV. For HWIII note the following

For Part A please feel free, given feedback about HW2 AFTER HWIIIA turned in, to revise your HWIIIA and turn in Mon. or Tues. (1000-1100 in my office or otherwise in DH518)

For Part B please turn in Mon. or Tues, same as above.  Note RMSD in link below.

http://en.wikipedia.org/wiki/Root_mean_square_deviation_(bioinformatics
