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Abstract

Understanding the so-called native state
conformation of protein molecules is of great
importance due to the direct relationship between

eEnergy function: eIncreased Metropolis run-time

their structure and biological function. However, L (increased iterations)

this conformation is typically adopted at the global H = Z E pj5 (rp—r;) C—ap eComparison of low energy

free energy minimum located among an enormous i< j P I lt : :

number of conformational minima on a complex o(ri-r;) = 1 for non-bonded nearest neighbor interactions crankshaft corner flip end move COnflgurathnS fOr Sma” Sequences

with lowest energy structure(s) from
deterministic algorithm
eImplementation of 3-dimensional
lattice model and comparison with

between monomers and 0 otherwise

energy landscape. As a result, locating the native
state through computational optimization methods
and simplifying models has attracted considerable
attention. The Monte Carlo-based simulated
annealing method developed by Kirkpatrick et al

Used to reconfigure peptide conformation on 2-D
lattice

EHH=_31 EHP=_1'21 and EPP=O (Bahar et al, 1997)

. T . Simulation Model Sequences (rathore et al, 2002) :
was used to provide a heuristic solution to the known native state structures
energy minimization problem. Additionally, the *A self-avoiding random walk was used to eSequence A: : :
problem was simplified through the use of the HP grow each peptide chain to a length n on a -Imple_mentgtlon of more effective
model (Dil, 1985) on a two-dimensional lattice with 2D square lattice with periodic boundary *(-Ala-Leu-Ser-Ser-Ala-Ala-Ser-), reconflguratlon Mmoves
periodic boundary conditions. Results from this conditions (-H-H-P-P-H - H--P),
Sy [BovieEs INSiGls O PrOWE feleliig) Ene et eCooling schedule (10,000 MC steps each T): eUsed for simulation of alpha helices

realistic simulation models.
eSequence B:

Tstart Tstop Tstep PY (_Va|_Se|—-_)n = (__ H—P __)n
100 50 -5

49 25 -1
24.5 10 -0.5
9.75 7/ -0.25
6.9 0.05 -0.05

eUsed for simulation of beta sheets

Introduction

Simulated annealing is based on the idea of
cooling molten material to form a perfect
crystal. This heuristic optimization
technique typically utilizes the Metropolis
Monte Carlo algorithm (MMC) within a
temperature cooling schedule to accept or
reject re-configuration moves. In general,
moves are accepted if one of the following is
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Results
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The use of a cooling schedule and MMC
allows the lattice chain to escape local
energy minima while searching for the
global minimum.
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Despite the success of optimization
techniques, it is realized through Levinthal’s
paradox that an examination of all possible
conformations is computationally impossible
due to the enormous number of degrees of
freedom in a protein and the complexity of
the energy landscape. Thus, simplifying
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eObserved to form possible 2D beta sheet
Melting transition observed at T=1



