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Abstract: Computer Aided Drug Design (CADD) supported medication structure fuses a wide scope of 

hypothetical and computational methodologies that functions as significant component of present-day drug 

discovery. CADD strategies have made key commitments to the occasion of medications that are in clinical 

use or in clinical preliminaries. Such techniques have risen and developed together with trial approaches 

used in drug formulation. This incorporates different database and different instruments used in the zone of 

bioinformatics like BLAST, FASTA, DRUG BANK and so forth this strategy is utilized to break down, 

create and find drugs closely resembling biologically active molecules. The ligand-oriented computer aided 

drug designing helped study of ligand that are found to associate with the objective target of interest to 

search their 2D and 3D structures. The significance of those methods stands to theorize the nature and 

class of the given target. CADD methods can build the odds of perceiving the compounds with useful 

qualities, prompting development and extend the possibilities of getting a compound over the numerous 

obstacles of preclinical testing. It tends to be utilized for quick calculation of chemical libraries so as to 

direct and quicken the beginning period improvement of newly active compounds. It likewise incorporates a 

wide assortment computational methodology like virtual library, virtual screening, lead optimization and so 

on. Over the ongoing years, computer aided drug designing (CADD) has been otherwise called in silico 

screening that has risen as a compelling methodology in view of drug finding and progression through 

varied advanced attributes. In silico screening additionally makes an approach to combination and screen 

the chose mixes for new and better therapeutics. CADD and bioinformatics instruments convey advantages, 

for example, cost sparing, time to market, in-sight information of drug receptor interactions that accelerate 

drug disclosure and improvement. 
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I. INTRODUCTION 

The human figure is that skeleton which is organization of proteins tissues and cells that utilize together, protect and 

safeguard the body from probably damaging, irrepressible microorganisms (minute living things), like microbes, 

bacteria, parasites and fungi. This system additionally does a basic job that prevents the distribution of various 

malignant cancers. At the point after which the body system is mislaid then one of its important elements and factors, 

its outcomes as an immunodeficiency disorder called AIDS, represented as Acquired Immune Deficiency Syndrome. 

AIDS is viewed as undisputable illness that deteriorates the body's working framework, parting it incapable to drive 

back disease. AIDS is that the concluding phase in a very movement of ailments coming from a virus infection that 

leads to disease called the Human Immunodeficiency Virus (HIV). The disease incorporates assortment of astounding 

and extreme infections, cancers and debilitating sicknesses, prompting serious weight reduction or decay, and ailments 

manipulating the mind and central system. The solution for HIV disease or AIDS is found to be negative also there is 

no such immunization to stop HIV infection. The new medications permit moderate or slow continuance of the 

infection, and furthermore can suppress the virus, that empowers the body's resistant capacity to get reestablished and 

allow numerous HIV-infected people to elicit traditional disease-free life. 
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II. AIM AND OBJECTIVE 

AIM: To prepare a ligand that will represent a drug against HIV and will be cost effective and will have less side 

effects 

 

OBJECTIVE: 

1. Learning about In-Silico drug designing 

2. Learning about a disease, its causes, symptoms, treatment and the drugs that are supplied at market against it. 

3. To understand the clinical trial, significance and binding of the HIV virus 

4. Using the well known bioinformatics tools, finding and researching about the causative protein responsible for it. 

5. Performing docking between proteins and the drugs which are already there in the market. 

 

IN-SILICO DRUG DESIGNING 

In silicon drug designing strategies rely upon bioinformatics for configuration of drugs. 

These days it is in high trends for drug discovery. The bioinformatic tools which are utilized, distinguish the drug target 

molecules. It looks at the objective structure to discover the conceivable binding or active sites for the drug. They 

likewise offer candidate molecules, look at them for their compatibility with the drug, and afterward docking the 

molecules with target. These complexes are then classified grounded on the level of their coupling affinities 

In silicon drug designing is further classified into two types as structure-based drug designing and the other stands to be 

ligand-based drug designing. The bioinformatic examination in sedate designing encourages in distinguishing the 

objective target molecule and afterward helps in screening it. It likewise assesses sedate resistance and describes the 

symptoms identified with it. 

The noteworthiness of Insilco drug designing is: 

-the most critical headway of these bioinformatics tools is anticipating and distinguishing biologically active molecules 

and then storing away the data related with it. 

-It delivers a few techniques and calculations which help in predicting new medication and drug targets and arranging 

the data which is available on the drug target. 

 

ABOUT HIV 

The HIV infection that cannot be annihilated, stays inside our system unobserved there for quite long time or may be 

for many years before any indication of disease gets seen. Continuously, over a couple of years or perhaps decades, in 

light of the fact that the T cells that become dynamically annihilated and inactivated, different infections like parasites 

or viruses or may be cancer growth cells (known as "pioneering illnesses") that probably won't be prepared to be found 

beyond a solid systems’ safeguard, can replicate exclusively in the system without stressing of decimation. Usually 

observed pioneering illnesses in people with HIV infection comprise of: tuberculosis, pneumocystis carinii pneumonia, 

candida (yeast) disease of the mouth, throat or vagina, Kaposi's sarcoma, Shingles and cytomegalovirus retinitis . 

Lymphocytes (white platelets) a sort of insusceptible cells that make the framework of the body. There are 2 sorts of 

lymphocytes: B cells and T cells. (White blood cells are known as CD4 cells, CD4 T cells, or T lymphocyte 

lymphocytes). B cells that emit antibodies (proteins) into the body's components to trap and stab antigens (remote or 

foreign protein like microbes, viruses or bacteria) T cells legitimately harm and crush polluted or fatal cells inside the 

body. The 2 sorts of T cells: helper T cells and killer T cells. Helper T cells that distinguish the antigen and trigger the 

killer T-cells. Killer T cells that trap the antigen. At the time when HIV goes inside the body, it simply is unreasonably 

solid for the helper T cells and killer T cells. The virus at that point penetrates these cells and starts to raise itself, that 

not only takes out the CD4 T cells, yet additionally spread the disease to other heathy and solid cells. 

 

Causes 

AIDS is transmitted through three major fundamental courses: 

1. The commonest technique for communication is that the changeover of body releases through sexual intercourse. 

That can be executed through disclosure of mucous layers of the rectum, mouth or vagina to blood, vaginal and semen 

releases comprising the HIV contamination. 
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2. Body fluid and its components transfer disease, more regularly seen the when degraded syringes or needles are 

shared. 

3. Often it is seen that the HIV infection gets transferred from the child to the mother at the time of the pregnancy. An 

individual can't get HIV or AIDS just from greeting or reaching someone or else sharing things, like dishes, pencils, 

glasses or sketches, and not also through coughing wheezing or sneezing. In addition, HIV isn't distributed through 

regular or repetitive touching and contact at diners like eateries or restaurants, workplace like offices and schools. 

Whereas there are cases seen where sharing a razor might lead to a serious danger which can cause transmission of the 

blood from a slight scratch from single individual to a substitute individual. 

 

Side effects and symptoms 

Instantly following malady with HIV, an incredible number of individuals develop a short, dubious "viral infection" 

containing low quality fever, rash, muscle harms, cerebral torment and moreover weakness. Likewise other viral 

sickness, these  signs solve within of 5 to 15 days. By then for a period of a long time (for some cases up to a decade), 

people effected with HIV are asymptomatic (no symptoms). In any case, the body framework of these people is bit by 

bit being crushed by the disease. At the moment when this obliteration has proceeded to a crisis, reactions of AIDS 

appear. These indications are according to the accompanying facts: 

• extreme weakness 

• fast weight loss for an unexplained reason (added 10 lbs. in 2 months for no good reason) 

• presence of swollen or sensitive organs inside the neck, armpits and groin, for no clear clarification, continuing for a 

month 

• unexplained brevity of breath, constantly amidst a dry cough, undue to hypersensitivities or smoking 

• continual loose bowels 

• recurrent high fever or splashing night sweats for unknown reason 

• a noticeable variation seen in sickness pattern, either in recurrence, seriousness, or length of disorder 

• arrival of at least 1 or more purple spots on the outside of the skin, inside the mouth, rear-end or nasal entries 

• whitish covering on the tongue, throat or vagina 

• amnesia, disarray and different indications of mental misfunctioning 

It is witnessed for short as a year to up to 10 to fifteen years to go from being tainted with HIV to "all out" AIDS. As 

indicated by the Center for Disease Control and Prevention, somebody is considered to have AIDS once they have a 

lymph cell check (additionally called {cd4 cell, helper lymph cell, helper cell, CD4 T cell, CD4 cell, T cell, T 

lymphocyte} tally) of 200 or less (sound T cell levels go from 500 to 1500) or they need an AIDS 

characterizingcondition 

 

Treatment measures 

This antiretroviral infection that can also be called anti HIV possesses medications required to monitor the generation 

of the disease or reduce and refrain the movement HIV related illness. At this point when utilized in blends, those meds 

are named as Highly Active Antiretroviral Therapy (HAART). It consolidates at least 3 or more of HIV medications 

during a day by day routine, once in a while spoken as “mixed drink". Anti HIV medications do not fix HIV 

contamination and individuals consuming those drugs can often be seen transmitting or transferring HIV to other 

people, according to HIV prescriptions endorsed in US 

 

FDA- Food and Drug Administration divides the treatment of HIV into the following categories: 

1. Nonnucleoside Reverse Transcriptase Inhibitors (NNRTIs)- such as nevirapine (Viramune) and efavirenz (Sustiva), 

inhibit the working of reverse transcriptase by binding to it, a type of protein which HIV reproduces. 

2. Nucleoside Reverse Transcriptase Inhibitors (NRTIs)-such as zidovudine also called Retrovir, tenofovir DF also 

called Viread, and stavudine also called Zerit, are important sorts of structural amenities that HIV thinks are the normal 

building blocks and starts replicating itself more. When HIV utilizes an NRTI in place of a of a regular building mass 

that acts as a block, reproduction or growth of the infectious virus gets stopped. 
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3. Protease Inhibitors (PIs), such as lopinavir also known as Kaletra- is able to disfunction the protein element that is 

required by the HIV infection to reproduce that is called protease. 

4. Fusion Inhibitors, like enfuvirtide a newly discovered treatment that works on the principle of delaying HIV entry 

into cells.  

The number of pills to be taken and how often the medications are to be consumed by the patient depends upon the 

doze prescribed by the doctor the individual is referring to for his treatment. 

There cannot be any one particular or best regimen for the infected individual instead it is the doctor who decides the 

medications to be given to the individual. To the individuals having HAART the very first time, that is referred to as the 

customized amalgam of varied classes of medications that a physician recommends based on factors according to the 

patient’s viral load the prescribed schedule cam be as follows: 

• Sustiva can be given in combination with Truvada, Epzicom or Atripla 

• Kaletra can be prescribed in combination with Truvada, Epzicom or Combivir 

As a rule, expending of medications isn't valuable in light of the fact that any diminishing in viral burden is quite often 

short term so the patients are suggested with at least 3 medications. Some essential cases exists during suggestion for 

pregnant ladies, that are often recommended Combivir applied in combination with nevirapine to diminish the risk of 

floating HIV to the newborn child. On the off chance that a lady is pregnant or is thinking about to be pregnant, at that 

point there are extra clinical contemplations. As of late, various medications have been advanced that join two or might 

be three separate medications in a solitary pill. A portion of these to be considered are Truvada a combination of 

emtricitabine and tenofovir and Epzicom a mixture of abacavir and lamivudine that are required be taken by the doze 

endorsed by the doctor. Atripla combines emtricitabine, tenofovir, efavirenz three of these medications in a single pill 

and when taken by the rest recommended by the doctor gives a total HAART routine. 

 

Clinical Trials 

Different information identified with clinical preliminaries show that there have been in excess of two dozen of test 

HIV antibodies that are being inspected worldwide for human use. For an offered immunization to be demonstrated 

innocuous and gainful it must experience three phases of human testing. Stage I engraves wellbeing and dose, and 

cumulates the organization of the immunization to countless individuals. Stage II looks at progress, the capability of the 

immunization to actuate an insusceptible reaction, and suggests to several individuals. Stage III encounters a big mass 

of individuals who are kept in worry for a significant stretch to construct that the immunization is amazingly defensive. 

Structural significance of binding HIV virus The above discussed HIV infection is an RNA enclosed infection: The 

second HIV comes out from the host cell in the course duplication, it develops a phospholipid covering or an envelope 

like structure. Anticipating out from the covering are present some peg-like courses of action that are encoded by the 

viral RNA. Respectively each peg includes three or four gp41 glycoproteins (the stem), that are secured with three or 

four gp120glycoproteins. The covering or the envelope has the slug molded nucleocapsid of the infection inside that is 

constructed of protein and circles two single strands of RNA. There are 3 proteins urgent for the existence pattern of the 

infection — turn around transcriptase, integrase, and protease that ae present at the inner of the nucleocapsid. In spite of 

the fact that aide T cells are viewed as the significant objective for HIV, different cells may likewise be contaminated. 

These cells can be monocytes and macrophages, which can convey countless infections inside themselves without being 

executed. Some T cells safe house comparative stores of the contamination. 

Segment of HIV into the host cell is conceivable just when it ties to at least one gp120 particles for causing the 

infection to CD4 atoms present on the outside of the host cell. Later research cleared that two distinctive coreceptors are 

required in the authoritative. to begin with, CCR5, a chemokine receptor presenting in as a coreceptor during early 

contamination. second chemokine receptor that later presents as a coreceptor is CXCR4. This disease is considered 

exclusive from the classification of infections known as retroviruses, which have an extraordinary life cycle. When HIV 

attaches to a host cell it is seen that the viral covering wires with the cell film, and the infection. 

RNA and proteins attack into the cytoplasm. HIV, similar to some other retroviruses, has a chemical known as opposite 

transcriptase. This allows the replicating of the single abandoned RNA that thus produces a twofold abandoned DNA 

(dsDNA). The compound integrase thereby permits mixing of this viral DNA into the cell chromosome. Provirus or 
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HIV DNA gets copied alongside the chromosome when cell division happens. The joining and inclusion of provirus 

into the host DNA provides the productivity which causes infection to dodge the host cell this adequately. 

 

Software and Tools used 

BLAST- Basic Local Alignment Search Tool is abbreviated as BLAST. This tool is used for comparing protein and 

gene sequences in public databases. It carries out this comparison by creating breaks in the query and database 

sequences and then reading through them to find matches between them. It uses specific scoring matrices like PAM or 

BLOSSUM for performing sequencing searches. It is a complex algorithm and involves many steps and parameters. It 

is relatively faster than other search algorithms. Some types of BLAST algorithms are: 

- BLASTn: it holds a comparison between a examine DNA sequence and the DNA database. 

- BLASTp: it holds a sequence between a examine protein sequence and the protein database. 

 

Swiss-PdbViewer 

Swiss-PdbViewer developed in 1994 by Nicolas Guex is an application which empowers an easy to use interface that 

permits us to examine a several proteins simultaneously. The proteins can be laid over each other so as to reason their 

basic arrangements and equate their active sites and some other related parts. It is simpler to get Amino acid mutations, 

H-bonds angles and separations amongst atoms utilizing this application. 

Drug Bank: A well elucidated resource which was established in 2006. It comprises of information about drug database 

in addition to inclusive and comprehensive drug target and information about the drug action. It has a vital role in 

Insilco drug designing that facilitates target discovery, docking, drug interaction prediction. It acts an online library 

which contains general pharmaceutical instruction. It contains about 5000 drug entries plus both experimental in 

addition to FDA approved biotech drugs which are available in the market. 

 

Molinspiration 

An independent research organization whose main goal is to develop modern cheminformatic techniques. It has an 

extensive collection of cheminformatics tools serving the purpose of molecule manipulation and processing. It is also 

used for the calculation and computation of molecular properties and for depicting high quality molecules. 

 

Marvin Sketch 

A JAVA based chemical drawing tool which helps in creating and editing molecules that provisions many formats like 

SMILES, SMARTS, PDB. 

 

Molegro Virtual Docker 

this software is used for observing and guessing the interactions between ligands and molecules. Prerequisite for using 

it is having a 3D structural arrangement of the protein and ligand. Optimal geometry for the ligand is retrieved during 

docking. This software offers high quality docking. 

 

Causative protein 

CCR5- c-c chemokinereceptortype5, abbreviated as CCR5 also read as CD195,  found on lymphocytes is a protein 

which is present in person’s body acting as the receptor of the chemokines. This protein is known to go in and 

contaminate that host cell initially by the HIV. There are a very few individuals that possess an alteration known as 

CCR5-32 in the CCR5 gene, shielding those for the strains of HIV. 

CCR5 gene in human answerable for encoding its protein that is found at short (p) arm on position 21 of chromosome 

3. A particular and confined number of populations have acquired the Delta 32 change that causes hereditary deletion of 

the strain of CCR5 gene. Homozygous transporters possessing mutation is seen as impervious to M-TROPIC Strains of 

HIV-1 disease. This chemokine receptor, a G protein–coupled receptor for CC chemokine group. CCR5's associate 

ligands involves CCL3, CCL4 (otherwise called MIP 1alpha and 1beta, separately), and CCL3L1. CCR5 additionally 

cooperates with CCL5 also called as RANTES, a chemotactic cytokine protein. CCR5 principally communicated on T 

cells, macrophages, dendritic cells, eosinophils, microglia and a subpopulation of either breast or prostate cancer cells. 
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CCR5 perhaps has a part to play for inflammatory reactions of the disease, however its exact role in typical immune 

capacity is unsure. This protein has basic locales for chemokine ligand binding, HIV co-receptor activity and purposeful 

response of the receptor. 

 

II. METHODOLOGY 

Selection of a disease. Here, HIV virus causing AIDS is infected.  

Search for the gene responsible for the disease using NCBI. In the search box, type ‘AIDS in homo sapiens’ and in the 

scroll box left to the search box, select gene. Press enter. 

Next, we find out the protein involved by following the above method but instead of selecting gene, we select protein in 

the scroll box. 

For the nucleotide, we copy the accession number to BLASTn and perform its nucleotide BLAST. 

For the protein, we do the same in BLASTp. 

After performing protein BLAST, we will obtain its related structures. 

Download the crystal structures of these related protein in PDB format. 

Using Swiss PDB viewer, we predict the active site of proteins. 

Next step is designing the drug. For this, we use Drug bank. 

In order to draw the structure of these drugs, we will use Marvin sketch. 

Save it in PDB format. 

Next step is docking. For this we will use Molegro Virtual Docker. 

Save the results. 

Now we have to prepare ligands that will bind to the active site for proteins . 

We will do it by using molinspiration.com. 

Next, we will use Marvin Sketch to design the ligands. 

After docking and checking the specificity of ligand with protein, we will save the result. 
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