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Abstract

Creating a new molecular description factor bassd
on the results of com putational docking study w ill add
new din ensions h molecular evaluation.W e propose a
new molcular description factor analysis system
named Comparative M olkcular Interaction Profile
Analysis system (CoM IPA) In which the AutoDock
program is used for docking evaliation of small
molecule compound-proteln complexes. Interaction
energies are calculated, and the data sets obtaned are
named nteraction profils (IPFs). Usihg IPF as a
scoring ndicator; the system could be a pow erfiil tool
o cliser the Interacting properties between amall
molecules and bl macromolecules such as
Igand-receptor bindings. The sysem can use
computational molecular docking results o expln
biological events such as adverse drug reactions and
possbly other unforeseen nteractions caused by
environm ental hom ones. We believe that the system
has the potential t© be a mapr sEppihg-sone for

bridging com putational science and bivlogy.

1. Introduction

T thispaper; w e Introduce a system nam ed
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Com parative M olecular Interaction Profile Analysis
sysem (CoM IPA) that utilize virtual docking study
analysis of
Iteractions. The docking enghe usesAutoD ock 3 0,

for comprhensive molecular
which is widely used for dodking evaluation of
gnall molecule com poundprotein complexes. By
using premade grid maps for each receptor, the
sysEm  can evaluate the possbility of these
Ihteractions faser. W e propose that the new conoept
of profiling be called nteraction profiles (IPFs),
which is a dataset of ntemaction enegies.
Conventionally, physical and chem ical properties
such as molecular weight, volme, and electric
charge have been used t© characterize small
molecules.W e propose anew description factor, IPF
which is valuable for directly com paring different
m olecular nteractons.

2. M aterialsand M ethods

Com parative M olecular Iteraction Profile A nalysis

System
evaluate the m olecular interactions betw een a am all

CoM IPA) is an application ained

molecule compound and multple prtehs by
docking analysis. The docking engie of CcM IPA
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Figure 1.0 utline of CoM IPA

consists of the AutoDock 3.0 program by script
processing. AutoDock 30 is a molecule docking
evaluation program that consists of three main
com ponents, AutoGrd, AutTors and AutoD ock
3 0". The wsuls are digplayed using a color-coded
gphic Epresentation wih the fieely avaibble
applications CLUSTER and TREEVIEW by M .B.
Eisen et al >. W e have mported the use of this
system foranothersubict Figurel).

3. Resultand discussion

W e evaluated the nteraction energy betw een one
anall molecule and 67 receptors In the receptor
database using Com parative M olecular Interaction
Profile Analysis sysem (CoM IPA). Gibs fiee
energy of docking kcalfnol) against each receptor
w as calculated and the results w ere displayed online
by using W eb brow sers.

For example, as mult-din ensional analysis of
IPFs, we tred hierarwchical clustering bassed on
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coefficient of conelations between ligands and
reoeptors. Usihg IPF as a sooring ndicator, the
sysem could be a powerful ol t© clister the
hiteracting propertes betw een an all m olecules and
bio macromolcules such as ligand-receptor
bindings.

In summ ary, w € have developed anew system for
biom olecular docking evaluation, nam ed
Comparative M olecular Interaction Profile Analysis
sysem (CoM IPA).By using IPF, the system can use
com putational m olecular docking results t© explain
biological events such as adverse dmg reactions and
possbly other unforeseen nteractions caused by
envirormental homones. We believe that the
sysem  has the potental t be a mapr
seppihg-stone  for bridging com putational science
and bivlogy.
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