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Abstract: Acquired immunodeficiency syndrome (AIDS)was first reported by the us centre of disease (CDC),a few years
later it was found that’s a retrovirus called human immune deficiency virus (HIV) and this causative agent in AIDS, the
study of HIV protease is one of the most important approaches for the therapeutic intervention in HIV infection and their
development is regarded as  major success of design, HI'V attacks on the CD4+ (T helper cells in human ) lymphocyte and
these are key component of the body’s immune system. The present anti retroviral HIV drugs targets based on three protein
reverse transcriptase, protease, integrase in this project work on protease enzyme for block the protein malfunction who is
responsible for this activity with the help of computer aided drug designing and the best dynamical and statical parameters
like homology modeling ,model verification , binding site identification, docking , according there procedure active and
effective site of the protease is determined and dock with suitable ligand with receptor and calculate the statical values ,
NVP is the most suitable ligand and can be use as a inhibit the activity of protease enzyme NVP molecule with a drug
likeness property can be considered for in vitro and finally it can acts as a potential lead inhibitor for HIV1.
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protease (PR)—were the obvious targets for drug discovery.
The first drugs to be identified were inhibitors of RT ,
which were discovered and Developed long before the

Structure of RT itself was solved .However, newer
RT-targeted drugs, no nucleoside inhibitors, are being
developed bearing the enzyme structure in mind. Even now,
only fragmentary structural data have been described for
inhibitor and no drugs are available. Retroviral protease,
however, was identified early as a potential target, and the
discovery and development of its inhibitors are an
unqualified success of modern pharmacology and structural
biology. Analysis of the nucleotide sequence of the HIV-1
genome (88) led to the discovery that the virus encodes an
aspartic protease (HIV-1 PR). Inactivation of HIV-1 PR by
either mutation or chemical inhibition leads to the
production of immature, noninfectious viral particles thus
the function of this enzyme was shown to be essential for
proper virion assembly and maturation. It is not surprising,
then, that HIV-1 PR was identified over a decade ago as the
prime target for structure-assisted (sometimes called
“rational”) drug design. Drugs against HIV include

1. Introduction

Acquired immunodeficiency syndrome (AIDS) was the
first major epidemic caused by a previously unknown
pathogen to appear during the 20th century, the period
corresponding to the modern development of
pharmaceutical sciences. This disease is caused by human
immunodeficiency virus type 1 (HIV-1), a member of the
family of

Retroviruses. At the onset of the epidemic in the
earlyl980s, no existing drug was known to be useful
against AIDS and completely new pharmaceutical agents
had to be created.

Although azidothymidine (AZT), the first drug shown to
counteract the effects of HIV-1 infection, was previously
known as a potential anticancer agent, the rapid progress in
the understanding of the structure and life cycle of the virus
led to unprecedented development of other drugs targeted
to a variety of wviral proteins. The retroviral
enzymes—reverse transcriptase (RT), integrase (IN), and
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antiretroviral. Therapy .Human Immuno deficiency
Virus.(HIV) is the cause of Acquired Immunodeficiency
Syndrome (AIDS). HIV directs the synthesis of several
polyproteins, which each consist of several tandemly linked
proteins. The maturation of the virus to its infectious form
requires that these polyproteins be cleaved to their
component proteins. HIV-1 protease. A homodimeric
enzyme, is responsible for doing so and is therefore crucial
to the virus’sinfectious.capacity [1-7,]

2. Methodology

Database NCBI (National Center for Biotechnology
Information) (www.ncbi.nlm.nihgov) [8]. PDB (Protein
Data Bank) (www.pdb.org) [9, 10, 11]. Drug Bank
(www.drugbank ca.) [12, 13, 14,]. Tools: BLAST (Basic
Local Alignment Search Tool),(blast.ncbi.nlm.nih.gov)[15].
Model validation: SAVES (Structural Analysis
and Verification Server) (nihserver.mbi.ucla.edu/SAVES/)
Model visualization: Chimera, Rasmol, Pymol, discovery
studio,Binding site analysis: QsiteFinder, Pocket Finder,
(www.modelling.leeds.ac.uk/qgsitefinder/)[16-22]
Dockingtool: AutoDock, hex, PATCHDOCK,
(hexserver.loria.fr/)Automated Docking Server: Online
different type of docking server, The first step in
methodology is collection of sequences data from NCBI.
Sequence alignment: The protein sequences of protease
protein were obtained from NCBI/PDB
(http://www.ncbi.nlm.nih.gov/). The homologous structure
of protease was identified, which was used as template for
the homology modeling. The sequence alignment was done

(http://www.ebi.ac.uk/Tools/msa/clustalw2/) after that the
homology modeling of sequence is done then selection of
the best model is done with the help of core region and
model validation a binding site is also predicted via online
tools then go for docking for identification of potential
ligand with minimum energy.

3. Results and Discussion

The results analysis base on Sequence of protease

Protease [Human immunodeficiency virus 1]
GenBank: AAV56605.1 > gi|55705328|gb|AAV56605.1|
protease [Human immunodeficiency virus 1]

PQITLWQRPLVTIKIGGQLKEALLDTGADDTI
LEEMNLPGRWKPKLIGGIGGFIKVRQYDQILVEICGH
K XIGTVLVGPTPANIIGRNLLTQIGCTLNF

Expectation Value = 0.001, Search Tool = blast, Mask Low
Complexity=yes) via BLASTP .this blast mainly use for
protein the results of Computer Aided Drug Designing of
Protease Inhibitors to find the potential drug candidate for
HIV1 based on different type potential parameters
Homology modeling, also known ascomparative
modeling of  protein, refers to constructing an
atomic-resolution model of the "targer" protein from
its amino acid sequence and an experimental
three-dimensional structure of a related homologous protein.
In this project homology modeling completed with
Geno3Dit is an automatic web server for protein molecular
starting with a query protein sequence. And it’s based on
Lipinski rules. Models energy (kcal/mol): model 5:
-3963.05

using  the online version of  Clustal w
Table 1. Model residues in the following four regions
Model number core Allowed generously disallowed
Model. 1 74.7% 24.1% 0.0% 1.3%
Model.2 79.7% 20.3% 0.0% 0.0%
Model.3 78.5% 21.5% 0.0% 0.0%
Model.4 82.3% 17.7% 0.0% 0.0%
Model.5 89.9% 10.1% 0.0% 0.0%
Model.6 81.0% 19.0% 0.0% 0.0%
Model.7 77.2% 22.8% 0.0% 0.0%
Model.8 81.0% 19.0% 0.0% 0.0%
Model.9 86.1% 13.9% 0.0% 0.0%
Model.10 78.5% 21.5% 0.0% 0.0%

Table: 1 explains the core regions with percentage and
allowed generously disallowed Parameters potential model
highlighted by yellow colour

3.1. Model Validation

Model validation completed with the help of SAVES
server. It is type of online web server for model validation
and for analyzing protein structure for validity and
assessing how correct they are it’s based on six programs
Results: the Model 5 is pass by the SAVES server, and the
main value is, verify 3D score: 87.00% of the residues had

an average 3D-1D score >0.2 and next value is Errat score:
overall quality factor is 91.667

3.2. Mode. Visualization

Selected model analysis based on 2D and 3D structure
visualization and the model visualization completed with
the help of different type of software’s for example:
Chimera, Rasmol, and discovery studio

3.3. Binding Site Prediction: According

Steps model 5 submitted in a pocket finder for best
receptor ligangbindingsite.
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Table 2. Potential structural analysis of Geno3D

$.no Model 3Dstructure Ramchandran plot Main chain parameters
number

Wi il Pl Mutea i i
Vi) | e "".“‘”"' \‘ el

1 Model.5

Table:2 Explains 3D model structure with different type of coloring bands with ramchandran plot and main chain
Parameters.andRamachandran plot of the model.5 showing maximum residue in the core region (red colour), allowed region
(dark yellow coloured), generously allowed (pale yellow colour).Geno3D web server is an online homology modelling server,
it gave the ten model for query sequence in all the three model .5 have a maximum residues (89.9%)in the core region than
compare to the model 1 to 10based on energy values and core region, so model number 5 is selected for further work

Table 3. Site name and site volume in angstroms

.no Site name Site Volume (Angséroms) Protein Volume Binding Box Around Select?d Sites
Angstroms (max) (min)

1. Site 1 115 Cubic 8932 Cubic (-19, 30, 39) (-32, 17, 25)

2o Site 2 108 Cubic 8932 Cubic (-2, 11, 18) (-16, -2, 6)

3. Site 9 80 Cubic 8932 Cubic (-8, 31, 36) (-22, 16, 24)

4. Site 10 72 Cubic 8932 Cubic (-19, 30, 39) (-32, 17, 25)

Table: 3 Explains selected site volume and protein volume in angstroms with binding boxes based on max and min
parameters.

Table 4. showing the legend s chemical query

S.no Ligand name ID Chemical formula molecular weight Chel(l}icis(tfgcture
1 NVP CI5SH14N4 O 266.30 g/mol
2 XXX C12 H26 N4 O6 322.36 g/mol
3 THK C23H27CIFNOS 452.05 g/mol
4 RIT C37 H48 N6 O5 S2 720.94 g/mol
5 P16 C21 H16 C12 N4 02 427.28 g/mol 5
6 P14 C16 H31 N7 02 353.46 g/mol
7 3AC C17 HISIN2 02 406.22 g/mol

8 3T1 C26 H23 CIN2 O3 446.93 g/mol
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C27 H37N3 O7 S

10 AOP C7HI15N O2

547.66 g/mol

AN
v,
f

145.20 g/mol T T e e e

Table: 4 Explains the query about ligand with ligand ID in PDB,with chemical structure and chemical formula and

molecular weight.

3.4. Suitable Ligand Selection for Receptor Ligand
Binding

In this project the ligand selection for potential
receptor ligand binding based on protein data bank .then
select the five potential ligand for example:table:4.

Fig 1. Showing the interaction between chemical and protein molecule
blue color is a type of chemical molecule as a ligand

3.5. Docking

Prediction of the optimal physical configuration and
energy between two molecules and the Docking is the
phenomenon which enables the interaction between a
receptor molecules and the ligand molecule, and mainly

docking in this project based on receptor and ligand
molecule the receptor molecule is large and ligand is small
molecule.thedocking completed in this project with the
help of Hex, PATCHDOCK.

And the model5 is a potential receptor molecule and
model5 complete docking with potential ten ligands out of
which ligand number [(NVP) is fully bounded with model
number five and also with minimum energy and all
important parameters showing.

Fig 2. ramchandran plot of fig 1, Ramachandran plot explain the
conditions of residues .and its shows in theory which values,
or conformations, of the w and ¢ angles are possible for an amino-acid
residue in a protein

Table 5. Important query about ligand

S. N0 Name

Ligand name

Zinc_id

1. Nevirapine(NVP)

11-CYCLOPROPYL-5,11-DIHYDRO-4-METHYL-6H-DIPYRIDO[3,2-B:2',3'-E][ 1,4]
DIAZEPIN-6-ONE

Zinc_00004778

Table 6. Different type of structure of protein receptor binding (docking structure)

Stick and

s.no Stick and CPK structure
tube structure

Ball and
sticks structure
(wire frame)

Line and
Ca wire structure

Table:6 Explains column 1 ligang showing by sticks and protein showing by cpk, and column 2 showing ligand with sticks
and protein by tubes and the column 3 showing ligand with line and protein by ca wire and column fourth showing the wire

frame structure.

4. Conclusion

Finally in this study of HIV protease structure that can be
concluded10 number of model and numbers of binding
sites and 10 number of potential ligand with 3Dstructure
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which is predicted through the Insilico approaches and
homology modeling and the docking of HIV1 protease with
various ligand determine and the interaction between
protein and ligand that’s bind on active site of the protease
enzyme ,although docking process is very complicated
because its depends on various parameters the main
resultant obtained by different type of docking tools and
docking completed with the help of HEX,PATHADOCK
for identify the suitable HIV1protease inhibitor in all the
ligands which are docked with the protease only 10
numbers of ligand given the minimum energy and out of
these 10 ligands NVP is playing an important role in
HIVliand NVP ligand have minimum binding
energy(-124.27) and its work as a potential protease
inhibitor. Perhaps the ultimate solution is to develop a
potential drug candidate against this devastating epidemic.
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