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HIV-1 reverse transcriptase (RT) has been in 
the center of attention in the treatment of 
AIDS for many years. Understanding its 
structure will prove essentially useful in the 
design of new antiviral agents. The 
unliganded structure has been studied by 
Molecular dynamics techniques showing the 
flexibility and rigidity of HIV-1 reverse 
transcriptase. Solving the flexibility of HIV-1 
RT is essential in determining controlling 
mechanisms of polymerases, binding of 
inhibitors, and developing more efficient 
drugs in the treatment of AIDS. The AMBER 
module was used to carry out the molecular 
dynamics studies. All calculations are 
performed using AMBER and its force fields as 
well as the Ptraj analysis package.

HIV-1 reverse transcriptase has been in the 
center of attention in the treatment of AIDS. 
The function of The enzyme reverse 
transcriptase is used by retroviruses to 
transcribe their single-stranded RNA 
genome into single-stranded DNA and to 
subsequently construct a complementary 
strand of DNA (see figures below). 

Functional HIV-1 reverse transcriptase is a heterodimer (see 
figure above) containing subunits of 66 kDa (p66) and 51 kDa 
(p51) . p66 contains two domains, the N-terminal polymerase 
domain (440 residues) and the C-terminal RNase H domain 
(120 residues). p51 is processed by proteolytic cleavage of 
p66 and corresponds to the polymerase domain of the p66 
subunit. Portions of both p51 and the polymerase domain of 
p66 can be described as a "right hand" that contains three 
subdomains: fingers, palm, and thumb. 

Comparing static structures can lead only to 
the conclusion that there is a Hinge –
bending displacement, motion can only be 
analyzed by protein dynamics. ED method is 
able to extract large concerted atomic 
motion from an MD trajectory which allows 
us to solve the structure of HIV-1 reverse 
transcriptase. The dynamic structure will 
help determine ways of control of 
polymerases, binding of inhibitors, and 
developing more efficient drugs in the 
treatment of AIDS.

Molecular Dynamics was used to determine 
the structure of HIV-1 RT. Understanding the 
conformation flexibility of HIV-1 RT is essential in 

•Controlling mechanism of polymerase 
•Binding of inhibitors 
•Developing more efficient drugs 
New methods of drug design are now being 
developed to hinder the RT. 
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Essential Dynamics is used to determine the 
structure of HIV-1 reverse transcriptase because it 
is able to extract large concerted atomic motion 
from a molecular dynamic trajectory. MD utilizes 
force fields to define the parameters of a certain 
molecule. Force Fields can be interpreted in terms 
of a relatively simple four component picture of the 
intra and inter molecular forces with in the 
molecular system. Energetic values are associated 
with the deviation of bonds and angles away from 
their reference or equilibrium values. There is a 
function that describes how the energy changes as 
bonds are rotated and also the force field contains 
terms that describe the interaction between non 
bonded parts of the system. Force field methods or 
molecular mechanics ignore the electronic motions 
and calculate the energy of a system as a function 
of the nuclear positions only making this method 
efficient in performing calculations on systems 
containing significant numbers of atoms. 
In MD, atoms interact with each other. These 
interactions originate forces which act upon atoms, 
and atoms move under the action of these 
instantaneous forces. As the atoms move, their 
relative positions change and forces change as well. 
In MD successive configuration of the system are 
generated by integrating Newton’s laws of motion. 
The result is a trajectory that specifies how the 
positions and velocities of the particles in the 
system vary with time. 
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