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Motivation

derstanding the conformation flexibility
of HIV-1 RT is essential in

— Controlling mechanism of polymerase

— Binding of inhibitors

— Developing more efficient drugs




Molecular Dynamics

* Theoretical studies of biological
molecules permit the study of
relationship between structure,
function and dynamics on atomic level.

 MD calculates “real” dynamics of the

system, from which time average properties can be
calculated.

Inputs:
1) coordinate of atoms, pdb file from protein data bank.

2) potential energy function, determine atomic interaction
forces.



d...

orce Fields:

— Four component picture of the intra and inter
molecular forces with in the system

— Provides a function to describe energy
change

— As opposed to qguantum mechanical methods,
* Ignore the electronic motions
» calculations are not time consuming

— Transferability




l K« { X=X )2 +

! ~

Kyb=b)'+ 3 K (q-90 + 3

improper =

dre e, 1,

K{l+cos(ﬁ;_ cf)}LZl:ll; : _ 14,
dihedral J J if r‘ ) Ef



: _|_ Z ; "&‘_‘{' ( X—X 0 ) _I_

improper =

4:4;
dreye, T,




eigenvalue  gjgenvector



[111 ¥1 121]

(X2 ¥ Z)

.’

Projection







e
o

£
n

&
(=
w

=3
@
=
k=
aQ
=
a

20.0 30.0
glgenvector index




Amber

as a set of molecular mechanical force fields
* A package of molecular simulation programs

 LEaP

— X-windows-based program
— For building amber coordinate and
parameter/topology input files
e ptra;
— Analyze MD ftrajectories
— Calculate RMS fluctuations
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Summary

* Molecular Dynamics

» Understanding the conformation flexibility
of HIV-1 RT is essential in

— Controlling mechanism of polymerase
— Binding of inhibitors
— Developing more efficient drugs

* Lower infection rates slowly in different
populations — decrease AIDS fatality
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