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 

Abstract: Pathogenic viruses has been reported to weaken the 

immune system by binding to CD4+ receptor of T lymphocytes, 

thereby making the affected individual to become more susceptible 

to several microbial infections leading to life threatening 

problems. Recent literature indicate there is promsing 

advancement in identifying drug targets through CD4+ receptor 

binding capabilities with its ligand. The main purpose of this 

paper was to study the various molecular interactions of HIV to 

other molecules like receptors CD4+ and also co-receptors like 

CCR5 and CXCR4. The molecules are going to be modeled by 

using software known as Swiss PDB Viewer. The first objective is 

to get the FASTA sequence from the NCBI website. Then we need 

to paste the sequence onto the Swiss PDB viewer. The requierd 

protein/molecule is modeled. We are going to follow this method to 

obtain templates and modles for the following molecukles: HIV, 

GP120, CCR5 and CXCR4.  

Keywords : HIV infection, NCBI database, CD4,gp120 protein, 

Lymphocytes 

I. INTRODUCTION 

HIV prompts sickness because of the consumption of CD4+ 

T4 partner cells and the subsequent powerlessness to battle 

microbial infections. T4 cells are, of course, the significant 

cell type that is contaminated by the infection. Contaminated 

CD4+ T4 assistant cells progress toward becoming focuses 

for HIV-explicit CD8+ executioner cells yet beyond words 

an assortment of different causes. Amid the early intense 

disease arrange, for the most part mucosal CD4+ T4 cells are 
lost, while amid endless contamination that may last 

numerous years, CD4+ T4 cells by and large multiply beyond 

words a consequence of insusceptible enactment and 

different variables [26],[28],[30] 

HIV infected cells that are noticeable in the patient in the 

ceaseless phase of disease are typically T4 memory cells 

while T cells display disease at a much lower recurrence. The 

HIV-tainted patient has a higher recurrence that typical of 

multiplying T4 cells because of general safe incitement and 

these cells are focuses for HIV (which just contaminates 

initiated CD4+ T cells). Along these lines, HIV prompts a 

consistent supply of its objective cells prompting further 

adjusts of replication and resistant obliteration (3,4). The way 

 
Revised Manuscript Received on July 22, 2019.  

 P.B.Ramesh Babu Professor,  Department of Genetics, Bharath Institute 

of Higher Education and Research (BIHER), Chennai -600073.. 

bioinfohodmail.com 

G.Achuta Nursimhan Department of Genetics, Bharath Institute of 

Higher Education and Research (BIHER. 

Dr. R. Priya Department of Genetics, Bharath Institute of Higher 

Education and Research (BIHER. 

priya.microbio@gmai.com 

 

 

 

that HIV targets HIV-enacted T4 cells prompts the decrease 

of T4 cells that are explicit to HIV, in this manner exhausting 

the arm of the insusceptible framework that controls 

replication of the infection.  

As noted somewhere else after enactment by a particular 

antigen, T4 cells either bite the dust or move toward 

becoming non-multiplying memory cells which are quickly 
assembled if the antigen is in this way reencountered. This 

inactive repository of contaminated T4 cells can get by for a 

long time, even within the sight of the present enemy of HIV 

drugs (HAART - profoundly dynamic enemy of retroviral 

treatment) that seem to smother HIV replication totally. This 

is on the grounds that when a contaminated T4 cell returns to 

the resting, memory, state it never again duplicates infection 

(that is makes the viral proteins and genomic RNA) yet the 

cell still harbors a DNA duplicate of HIV (the provirus) 

incorporated into its chromosomes. On reactivation of the 

cells by antigen, viral replication resumes. [19],[21],[23] 

In this paper, after getting the models then we will dock the 

molecukles by using bioinformatics tools. In docking we will 

test to see the various molecules interacting with each other. 

We want to dock HIV and GP120 (Fig 1) and save it as a 

complex and then dock the two chemokine receptors and save 

it as a complex and then try to dock the two complexes with 

one another. HIV lyses CD4+ T4 cells explicitly, causing 

significant immuno-concealment. Different cells will in 

general harbor and reproduce the infection without lysis or, 

on account of dendritic cells, they may assemble infection at 

the cell surface with next to zero replication of the infection. 

             

          
                Figure 1. Ribbon diagram of HIV gp120 in 

complex with CD4. 

 

      The gp120 is shown in red; CD4 is shown in yellow.  

The structure of gp120 has "no point of reference," as 

indicated by the individuals who concluded its structure 

(5-7)). The inward area 

contains no homologous 

groupings to some other 
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living being, while there is some sporadic homology among 

areas of the external space. One external segment bears 

homology to a dehydrase advertiser, while another segment 

has some arrangement homology to a dUTP pyrophosphatase. 

dUTP pyrophosphatase is a catalyst found in infections 

identified with HIV, despite the fact that there is no proof yet 
that connects this chemical to the protein coat(8-11). The 

protein itself demonstrates wide inconstancy in arrangement 

among strains of the infection, yet there are a few successions 

that demonstrate some protection. When all is said in done, 

the inward area is significantly more rationed than the 

external space, probably demonstrating some basic capacity. 

The glycosylation locales themselves are likewise 

exceptionally preserved [31],[33],[35] 

         

                                   
 

Figure 2.  Structure of gp120. In connection to past figure, 

this structure has been turned 180 degrees. Note the nearness 

of external and internal areas, and the cavity situated between 

them. The CD4/gp120 restricting site is inside this depression. 

[25],[27],[29] 

 

In a finding that opens new ways to conceiving 

medications and antibodies against HIV, researchers have 

solidified the center of gp120 (Fig 2), the surface protein 

particle that the infection uses to join itself to safe framework 

cells. The new model of the gp120 center's precious stone 

structure uncovers explicit focuses for hostile to HIV 

antibodies and medications, and features the amazing exhibit 

of safeguards that the infection uses to sidestep assault. 

"Concentrate the gp120 precious stone's structure can 

disclose to us much increasingly about how the infection 

bolts on to resistant framework cells," says Anthony S. Fauci, 

M.D., chief of the National Institute of Allergy and Infectious 

Diseases (NIAID). "We currently have explicit target locales 

on which to center in growing new medications and 

immunizations." [13], [15] ,[ 17] 

 

A. Strategies:-  

Impact (Basic Local Alignment Search Tool) is an utility 

that is kept up by the National Center for Biotechnology 

Information (NCBI). A BLAST seek empowers an analyst to 

contrast a question succession and a library or database of 

groupings, and distinguish library arrangements that look like 

the inquiry succession over a specific edge... The BLAST 

wrapper underpins every one of the five sorts of BLAST 

seeks: BLASTn, BLASTp, BLASTx, tBLASTn, and 

tBLASTx. These are portrayed beneath. Impact requires an 

inquiry grouping to scan for, and a succession to seek against 

(additionally called the objective arrangement) or an 

arrangement database containing different such successions. 

Impact will discover subsequences in the database which are 

like subsequences in the inquiry. In commonplace utilization, 

the question grouping is a lot littler than the database, e.g., the 

inquiry might be one thousand nucleotides while the database 

is a few billion nucleotides. [37],[39],[41]  

 

FASTA is a DNA and protein grouping arrangement 

programming bundle initially depicted (as FASTP) by David 

J. Lipmann and William R. Pearson in 1985 in the article 

Rapid and delicate protein likeness seeks. The first FASTP 

program was intended for protein arrangement likeness 

seeking. FASTA, depicted in 1988 (Improved Tools for 

Biological Sequence Comparison) added the capacity to do 

DNA: DNA looks, deciphered protein: DNA seeks, and 

furthermore gave an increasingly complex rearranging 

program for assessing measurable criticalness. There are a 

few projects in this bundle permit the arrangement of protein 

groupings and DNA successions. FASTA is articulated 

"Quick Aye", and means "Quick All", since it works with any 

letter set, an expansion of "Quick P" (protein) and "Quick N" 

(nucleotide) arrangement. [32],[34],[36] 

 

In database pursuits, for example, BLAST, factual 

techniques can decide the probability of a specific 

arrangement between groupings or succession areas 

emerging by chance given the size and organization of the 

database being looked. These qualities can change 

fundamentally relying upon the pursuit space. Specifically, 

the probability of finding a given arrangement by chance 

increments if the database comprises just of groupings from 

indistinguishable creature from the MS-4, MS-21, 

MS-22query succession. Monotonous arrangements in the 

database or question can likewise mutilate both the indexed 

lists and the evaluation of factual importance; BLAST 

consequently channels such tedious groupings in the inquiry 

to stay away from obvious hits that are measurable curios.  

Homology displaying can create high caliber basic models 

when the objective and layout are firmly related, which has 

roused the development of an auxiliary genomics consortium 

committed to the generation of agent trial structures for all 

classes of protein folds. The central mistakes in homology 

demonstrating, which compound with lower grouping 

personality, get from blunders in the underlying succession 

arrangement and from inappropriate layout determination. 

Like different strategies for structure forecast, current 

practice in homology demonstrating is surveyed in a 

semiannual huge scale explore known as the Critical 

Assessment of Techniques for Protein Structure Prediction, 

or CASP. [8],[ 10] ,[12] 

 

A general worldview of protein threading comprises of the 

accompanying four stages: The development of a structure 

format database Select protein structures from the protein 

structure databases as auxiliary layouts. This for the most part 

includes choosing protein structures from databases, for 

example, PDB, FSSP, SCOP, or CATH, in the wake of 

expelling protein structures with high arrangement 

similitudes. The plan of the 

scoring capacity to gauge the 

wellness between target 
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arrangements and formats dependent on the information of 

the known connections between the structures and the 

groupings. A decent scoring capacity ought to contain change 

potential, condition wellness potential, pairwise potential, 

auxiliary structure compatibilities, and hole punishments. 

The nature of the vitality work is firmly identified with the 

forecast precision, particularly the arrangement exactness.  

Threading arrangement:- Align the objective grouping 

with every one of the structure layouts by streamlining the 

planned scoring capacity. This progression is one of the real 

undertakings of all threading-based structure expectation 

programs that consider the pair shrewd contact potential; 

generally, a dynamic programming calculation can satisfy it. 

This proposal is for the most part devoted to tackling the ideal 

arrangement issue got from a scoring capacity considering 

pair shrewd contacts. Threading expectation:- Select the 

threading arrangement that is measurably most plausible as 

the threading forecast. At that point develop a structure 

demonstrate for the objective by putting the spine molecules 

of the objective succession at their adjusted spine places of 

the chose basic format. [14],[ 16], [18]  

 

Stomach muscle initio protein demonstrating:-  

Stomach muscle initio-or again protein demonstrating 

strategies try to assemble three-dimensional protein models 

"starting with no outside help", i.e., in view of physical 

standards instead of (specifically) on recently understood 

structures. There are numerous conceivable systems that 

either endeavor to emulate protein collapsing or apply some 

stochastic technique to seek conceivable arrangements (i.e., 

worldwide improvement of a reasonable vitality work). 

These methodology will in general require huge 

computational assets, and have in this way just been 

completed for small proteins. To foresee protein structure all 

over again for bigger proteins will require better calculations 

and bigger computational assets like those managed by either 

ground-breaking supercomputers, (for example, Blue Gene 

or MDGRAPE-3) or circulated figuring, (for example, 

Folding@home, the Human Proteome Folding Project and 

Rosetta@Home). In spite of the fact that these computational 

boundaries are huge, the potential advantages of auxiliary 

genomics (by anticipated or test strategies) make abdominal 

muscle initio structure forecast a functioning examination.  

 

           II.RESULTS AND DISCUSSION 

 

Homology demonstrating and protein threading are both 

layout based strategies and there is no thorough limit between 

homology displaying and protein threading as far as forecast 

systems. Be that as it may, the protein structures they focus at 

are unique. Homology demonstrating is for those objectives 

that have homologous proteins with known structure. As 

referenced, protein threading is for those objectives with just 

overlap level homology found. As it were, homology 

displaying is for obvious objectives and protein threading is 

for hard targets.  

Homology displaying treats the layout in an arrangement 

as a grouping and just succession homology is utilized for 

forecast. Protein threading treats the format in an 

arrangement as a structure and both grouping and structure 

data extricated from the arrangement are utilized for 

expectation (Figure 3). At the point when there is no huge 

homology discovered, protein threading can make an 

expectation dependent on the structure data. That 

additionally clarifies why protein threading might be more 

powerful than homology displaying much of the time. By and 

by, when the succession personality in an arrangement 

grouping arrangement is low (for example <25%), homology 

demonstrating may not create a huge forecast. For this 

situation, if there is inaccessible homology found for the 

objective, protein threading can create a decent forecast. 

Forecast of three dimensional structure of an objective 

protein from the amino corrosive succession (essential 

structure) of a homologous (layout) protein for which a 

X-beam or NMR structure is accessible. 

 

 
                  Figure 3 : The result of the model displayed 

using the spdb viewer 

  
Figure 4: Result of the required molecule. Hex homepage 

for docking 

  

 
 Figure 5: Select the gp120 receptor pdb format file.   
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   According to the protein structure expectation 

techniques like Homology Modeling, Threading and Ab 

initio strategies, we should discover the layout for our 

succession of intrigue (Figure 4 and 5). While finding the 

format we have searched for the % personality or closeness 

between the grouping of intrigue and layout. According to the 

demonstrating situation, if the % personality is over 60%, we 

ought to go for Homology displaying, if is in the scope of 

25-60%; ought to go for threading strategy and on the off 

chance that it is beneath 20-25%; ought to go for Ab Initio 

technique. According to the % character we have from format 

in the wake of sending layout choice demand either through 

Swiss PDB watcher or specifically through the online Swiss 

model server, we have picked the homology displaying 

technique for structure forecast. Modeling for the Sequences 

of interest has done by Swiss PDB Viewer offline tool or by 

directly the automated mode for structure prediction 

available online on Swiss-Model Server. It has given us with 

the final predicted structure based on the template structure 

so as to predict the function of the sequence of interest. Here 

we have got the structures of HIV1 gp120 on the basis of 

template 2B4C. And Human CD4+ structure on the basis of 

the template. 

 

In docking, we are supposed to manipulate the receptor 

and ligand molecules before we will be going for docking. 

Manipulations are to be done according to the Tool which we 

are going to use for docking purpose. Here we have used Hex 

docking platform which has manipulating criteria in terms of 

enabling solvent, enabling hetero and enabling Arg/Lysine. 

This has to be done by the enabling all this options so as to 

create the live environment for docking as that of in vivo 

process of ligand and receptor binding. When we have started 

with the docking, first thing we considered is Estart and then 

simultaneously Emin and Emax. These values are to be 

considered energy should be minimized so as to make the 

molecule stable as, more the rotatable bonds in ligand, the 

more difficult it will be to find good binding modes in 

repeated docking experiments. Thus final result that is the 

Etotal should lie in between Emin and Emax. Etotal should be 

always less so as to get the maximum stability to docking 

complex for perfect merge and also less than Estart. 

The scoring capacity accepts a posture as information and 

returns a number demonstrating the probability that the 

posture speaks to a positive restricting cooperation. Most 

scoring capacities are material science based sub-atomic 

mechanics drive handle that gauge the vitality of the 

represent; a low (negative) vitality demonstrates a steady 

framework and therefore a reasonable restricting association. 

An elective methodology is to determine a factual potential 

for collaborations from a substantial database of 

protein-ligand buildings, for example, the Protein Data Bank, 

and assess the attack of the posture as per this deduced 

potential.  

 

CD4 (bunch of separation 4) is a glycoprotein 

communicated on the outside of T partner cells, 

administrative T cells, monocytes, macrophages, and 

dendritic cells. It was found in the late 1970s and was initially 

known as leu-3 and T4 (after the OKT4 monoclonal counter 

acting agent that responded with it) before being named CD4 

in 1984. In people, the CD4 protein is encoded by the CD4 

quality. In the homology demonstrating structure expectation 

technique, we have anticipated the structure of HIV1 gp120 

and Human CD4+. % character demonstrates the 

comparability in capacities. According to the % character we 

got which is over 60%, we made with the end that our 

succession of intrigue has identical capacity as that of the 

format. That implies, (clarify the capacity of cd4+ n 

hiv1gp120).  

 

According to the discourses, the ETotal for the HIV gp120 

and human CD4+should be not exactly Estart and should lie 

in the middle of Emin and Emax. According to the docking 

results we got EStart was 47.50 KJ/mol and our Etotal 

is-244.0 KJ/mol. So it is not exactly Estart and it's 

additionally lying towards Emin. So we are getting steady 

unpredictable according to the docking result. So this 

docking complex is substantial one complex and these two 

atoms gp120 and cd4+ are having restricting fondness which 

really implied for the HIV disease..  
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