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Abstract

Introduction/Background 

ÅHIV-1 Tat protein interacts with 

TAR-RNA as a key step of 

replication. 

ÅUnderstanding this process could led 

to better, more effective methods of 

blocking this process, halting HIV-1 

replication. 

Visualization Software: Visual Molecular

Dynamics(VMD)

Simulation Software: NAnoscale Molecular

Dynamics(NAMD)

The system was simulated in a CHARMM

(Chemistry at HARvard Macromolecular

Mechanics)36 force field with theTIP3P water

model.

Producedby theTheoreticalandComputational

BiophysicsGroup at the University of Illinois-

Urbana-Champaign.
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The figures/data were obtained from 

VIPERdb(http://viperdb.scripps.edu)

Viral Capsid Structures

Viruses are infectious biological agentsthat rapidly replicate inside of host cells and are

responsiblefor many humandiseaseoutbreakssuch as Denguefever, Hepatitis B, and most

recentlythe Zika virus. Viral geneticmaterialis storedinsideandprotectedby the viral capsid.

Viral capsidsarecomposedof differentproteinsandtakeon manycomplexstructures. With the

advancementin computingpowers,only recentlyhavethe complexviral capsidstructuresbeen

ableto beenmodeledcomputationally. Still full viral capsidsimulationsremaincomputationally

expensive. In order to gain a holistic understandingof viruses,the humanimmunodeficiency

virus Type-1 Tat protein was chosenas a model systemand studiedvia a classicalmolecular

dynamics (MD) simulation. The Tat protein is responsiblefor binding the transactivation

response(TAR) RNA in theHIV -1 genome,producinga conformationalchange,andpromoting

viral replication. A short28 ns long MD simulationwasperformedandanalyzedagainstother

known structuresof the Tat protein to understandthe mechanismby which Tat binds to TAR

RNA.

The main goal of this project wasto study the Tat

protein at an atomistic level, through molecular

simulation, to gain insight into its conformational

landscapewhen it is unbound to TAR RNA.

Theintegrationof Newton'sequationsof

motionat small time stepsfor eachatom

in thesimulation.
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Figure 1: Root Squared deviation in angstroms

calculatedfrom thestartingstructure(1TIV)
Figure 3: Root Squared deviation in angstroms

calculatedfrom two otherknownstructuresof Tat.

Figure 2: Aligned structures of Tat used for

comparison. 1TIV (Yellow) 1TAC (Blue)1TBC (Red)
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�‡ The Tat protein simulation did not

show any definitive configurations

that could allow for binding with

TAR-RNA.

�‡ LongerMD simulationis suggested.
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