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ABSTRACT 

The type 1 IGF receptor (IGF1R) is a trans membrane tyrosine kinase that is frequently over 
expressed by tumors, and mediates proliferation and apoptosis protection. IGF signaling also 
influences hypoxia signaling, protease secretion, tumor cell motility and adhesion, and thus can 
affect the propensity for invasion and metastasis. Therefore, the IGF1R is now an attractive anti-
cancer treatment target. . Cell proliferation as well as protection of cells from apoptosis is 
cellular responses following IGF-I binding and activating its cognate receptor, the type-1 insulin-
like growth factor receptor (IGF-1R). The IGF1R is frequently over expressed in tumors, 
including melanomas, cancers of the colon, pancreas, prostate and kidney. This study is aims  to 
generate 3-D structures of Insulin like growth factor 1 receptor  and  find out the potent and 
specific Insulin like growth factor 1 receptor  inhibitor by different approaches including 
homology modeling, molecular docking, virtual screening of ligand databases (drug like) and  
drug designing. This results in the CID-798215 N-(5-chloro-2-methoxycyclohexyl)- 2-
methylquinolin-4-amine compound is the better  inhibitor in compare to the compound which is 
taken from the article CID-9549305 1-(5-chloro-2-methoxyphenyl)-3-(2-methylquinolin-4-
yl)urea  and can be used as a inhibitor for the Insulin like growth factor 1 receptor. 

  

Keywords: Prostate Cancer, IGF1R, Modelling, Lead Optimization,Lipinski Rule,Docking, 
Autodock.  

1. Introduction 

Problem Definition 

Cancer is a deregulated multiplication of cells 
with the consequence of an abnormal increase 
of the cell number in particular organs or 
tissues. Initial stages of the developing cancer 
are usually confined to the organ of origin 
whereas advanced cancers grow beyond the 
tissue of origin. Advanced cancers invade the 
surrounding tissues that are initially connected 
to the primary cancer. At a later stage, these 
are distributed via the hematopoietic and 
lymphatic systems throughout the body where 
they can colonize in distant tissues and cause 
metastasis. The development of cancers is 
thought to result from the damage or mutation 

of the cellular genome, either due to random 
endogenous mechanisms or caused by 
environmental influences. In the attempt to 
establish how, why and when cancer occurs, 
a plethora of genetic pathways and 
regulatory circuits have been discovered that 
are necessary to maintain general cellular 
functions such as proliferation, 
differentiation and migration. Alterations or 
undesirable changes in this fine-tuned 
network of cascades and interactions, due to 
endogenous failure or to exogenous 
challenges by environmental factors, may 
disable any member of such regulatory 
pathways. This could induce the death of the 
affected cell, may mark it for cancerous 
development or may immediately provide it 
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with a growth advantage within a particular 
tissue. Since natural mechanisms always 
rectify such environmentally induced 
abnormalities, apoptosis or programmed cell 
death is the best example which can control 
proliferation in cancer diseases. [1] 

Apoptosis is the morphological description of 
cells undergoing programmed cell death. 
Apoptosis is a process whereby unwanted 
cells are removed by the activation of specific 
genetic pathways. So it plays an important 
role in normal life. The inhibition of the 
normal apoptotic process can result in causing 
cancer and autoimmune diseases. Some 
receptors like IGF receptor are responsible for 
affecting the normal apoptotic process. These 
receptors are known to arrest such processes. 
High levels of a well-known growth factor 
significantly increase the risks of colorectal, 
breast, and prostate cancer, medical 
researchers have found.  

Prostate Cancer 

Prostate cancer is a disease in which cancer 
develops in the prostate, a gland in the male 
reproductive system. It occurs when cells of 
the prostate mutate and begin to multiply 
uncontrollably. [3] These cells may 
metastasize (spread) from the prostate to other 
parts of the body, particularly the bones and 
lymph nodes. Prostate cancer may cause pain, 
difficulty in urinating, problems during sexual 
intercourse, erectile dysfunction. Other 
symptoms can potentially develop during later 
stages of the disease. Early prostate cancer 
usually causes no symptoms. Often it is 
diagnosed during the workup for an elevated 
PSA noticed during a routine checkup. 
Sometimes, however, prostate cancer does 
cause symptoms, often similar to those of 
diseases such as benign prostatic hypertrophy. 
These include frequent urination, increased 
urination at night, difficulty starting and 
maintaining a steady stream of urine, blood in 
the urine, and painful urination. Prostate 

cancer is associated with urinary 
dysfunction as the prostate gland surrounds 
the prostatic urethra. Changes within the 
gland therefore directly affect urinary 
function. The specific causes of prostate 
cancer remain unknown. A man's risk of 
developing prostate cancer is related to his 
age, genetics, race, diet, lifestyle, 
medications, and other factors. The primary 
risk factor is age. Prostate cancer is 
uncommon in men less than 45, but becomes 
more common with advancing age. The 
average age at the time of diagnosis is 70. 
When a man has symptoms of prostate 
cancer, or a screening test indicates an 
increased risk for cancer, more invasive 
evaluation is offered. The only test which 
can fully confirm the diagnosis of prostate 
cancer is a biopsy, the removal of small 
pieces of the prostate for microscopic 
examination. However, prior to a biopsy. [9] 

Role of IGF1R in prostate cancer: The type 
1 IGF receptor (IGF1R) is a transmembrane 
tyrosine kinase that is frequently 
overexpressed by tumours, and mediates 
proliferation and apoptosis protection. IGF 
signalling also influences hypoxia 
signalling, protease secretion, tumour cell 
motility and adhesion, and thus can affect 
the propensity for invasion and metastasis. 
Therefore, the IGF1R is now an attractive 
anti-cancer treatment target.[2] 

Background of the Invention IGF-I is a 
small polypeptide hormone that stimulates 
the growth of all types of cells, Because 
IGF-I has a broad spectrum of action and 
stimulates balanced tissue growth it has been 
implicated in the development of several 
important human cancers and also in 
atherosclerosis.  

The type 1 IGF receptor (IGF1R) is a trans 
membrane tyrosine kinase that is frequently 
over expressed by tumor, and mediates 
proliferation and apoptosis protection. IGF 
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signaling also influences hypoxia signaling, 
protease secretion, tumor cell motility and 
adhesion, and thus can affect the propensity 
for invasion and metastasis. Therefore, the 
IGF1R is now an attractive anticancer 
treatment target. The IGF receptor family 
comprises three transmembrane proteins. The 
IGF1Ris a transmembrane receptor tyrosine 
kinase (RTK) that is responsible for mediating 
IGF bioactivity. The IGF1R gene is located on 
chromosome 15q26 and encodes a single 
polypeptide of 1367 amino acids that is 
constitutively expressed in most cells. The 
IGF1R that contain extracellular trans 
membrane domains and a cytoplasmic region, 
which includes the tyrosine kinase domain. [2] 

It is expected that the application of 
bioinformatics tools and in combination with 
modern approaches, such as modeling, 
molecular docking and drug designing, will 
lead to the development of inhibitors for 
Insulin like growth factor 1 receptor, which 
can help in the treatment of cancer and related 
diseases.[14]  

Drug design 

Drug design is the approach of finding drugs 
by design, based on their biological targets. 
Typically a drug target is a key molecule 
involved in a particular metabolic or signaling 
pathway that is specific to a disease condition 
or pathology, or to the infectivity or survival 
of a microbial pathogen. [15] 

Some approaches attempt to stop the 
functioning of the pathway in the diseased 
state by causing a key molecule to stop 
functioning. Drugs may be designed that bind 
to the active region and inhibit this key 
molecule. However these drugs would also 
have to be designed in such a way as not to 
affect any other important molecules that may 
be similar in appearance to the key molecules. 
Sequence homologies are often used to 
identify such risks. 

Other approaches may be to enhance the 
normal pathway by promoting specific 
molecules in the normal pathways that may 
have been affected in the diseased state.[17] 

The structure of the drug molecule that can 
specifically interact with the biomolecules 
can be modeled using computational tools. 
These tools can allow a drug molecule to be 
constructed within the biomolecule using 
knowledge of its structure and the nature of 
its active site. Construction of the drug 
molecule can be made inside out or outside 
in depending on whether the core or the R-
groups are chosen first. However many of 
these approaches are plagued by the 
practical problems of chemical synthesis. 

Rational drug design 

Unlike the historical method of drug 
discovery, by trial-and-error testing of 
chemical substances on cultured cells or 
animals, and matching the apparent effects 
to treatments, rational drug design begins 
with a knowledge of specific chemical 
responses in the body or target organism, 
and tailoring combinations of these to fit a 
treatment profile 

Computer-assisted drug design 

Computer-assisted drug design uses 
computational chemistry to discover, 
enhance, or study drugs and related 
biologically active molecules. Methods used 
typically include molecular modeling and 
simple methods from machine learning and 
statistics. Regression is heavily used for 
quantitative structure activity analysis 
(QSAR) of candidate drugs. Molecular 
mechanics, molecular dynamics, semi-
empirical quantum chemistry methods, ab 
initio quantum chemistry methods and 
density functional theory are also used. The 
purpose is to reduce the cost and time 
necessary for the development of a new 
drug. [8] 
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2. MATERIALS AND METHODS 

Bioinformatics represents a new, growing area 
of science that uses computational approaches 
to answer biological questions. The potential 
of such an approach is beginning to change 
the fundamental way in which basic science is 
done, helping to more efficiently guide 
experimental design in the laboratory. 

With the explosion of sequence and structural 
information available to researchers, the field 
of bioinformatics is playing an increasingly 
large role in the study of fundamental 
biomedical problems.  

2.1 Databases used 

2.1.1 NCBI 

NCBI (National Center for Biotechnological 
Information ) established in 1988 as a national 
resource for molecular biology information. 
NCBI creates  public databases, conducts 
research in computational biology, develops 
software tools for analyzing genome data, and 
disseminates biomedical information- all for 
the better understanding of molecular 
processes affecting human health and disease. 
The NCBI has had responsibility for making 
available the GenBank DNA sequence 
database since 1992.[11] GenBank coordinates 
with individual laboratories and other 
sequence databases such as those of the 
European Molecular Biology Laboratory 
(EMBL) and the DNA Data Bank of Japan 
(DDBJ).[12] 

Since 1992, NCBI has grown to provide other 
databases in addition to GenBank. NCBI 
provides Online Mendelian Inheritance in 
Man, the Molecular Modeling Database (3D 
protein structures) a database of single-
nucleotide polymorphisms, the Unique Human 
Gene Sequence Collection, a Gene Map of the 
human genome, a Taxonomy Browser, and 
coordinates with the National Cancer Institute 

to provide the Cancer Genome Anatomy 
Project. The NCBI assigns a unique 
identifier (Taxonomy ID number) to each 
species of 
organism.URL:http://www.ncbi.nlm.nih.gov/ 

2.1.2 PDB 

The Protein Data bank originally developed 
and housed at the Brookhaven National 
Laboratories, is now managed and 
maintained by the Research Collaboratory 
for Structural Bioinformatics (RCSB). 
RCSB is a collaborative effort involving 
scientists at the San Diego Supercomputing 
Center, Rutgers University, and the National 
Institute of Standards and Technology. The 
collection contains all publicly available 
three-dimensional structures of proteins, 
nucleic acids, carbohydrates and  a variety 
of other complexes experimentally 
determined by X-ray crystallographers and 
NMR spectroscopists. 

The World Wide Web site of the Protein 
Data Bank at the RCSB offers a number of 
services for submitting and retrieving three-
dimensional structure data. URL:  
http://www.rcsb.org/pdb/     

2.1.3 Basic Local Alignment Search Tool 
(BLAST) 

BLAST is one of the most widely used 
bioinformatics programs [13], because it 
addresses a fundamental problem and the 
algorithm emphasizes speed over sensitivity. 
This emphasis on speed is vital to making 
the algorithm practical on the huge genome 
databases currently available, although 
subsequent algorithms can be even faster. 

Before fast algorithms such as BLAST and 
FASTA were developed, doing database 
searches for the protein or nucleic sequences 
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was very time consuming by using a full 
alignment procedure like Smith-Waterman. 

Indeed BLAST is faster than Smith-Waterman 
however, it cannot "guarantee the optimal 
alignments of the query and database 
sequences" as Smith-Waterman does, which 
"ensured the best performance on accuracy 
and the most precise results"[14] at the expense 
of time and computer power intensity. 

BLAST is more time efficient than FASTA by 
searching only for the more significant 
patterns in the sequences, but with 
comparative sensitivity. This could be further 
realized by knowing the algorithm of BLAST 
introduced below. 

2.1.4 CLUSTALW 

Clustal is a widely used multiple sequence 
alignment computer program.[15] The latest 
version is 2.0.[16] There are two main 
variations: 

 ClustalW: command line interface 
 ClustalX: This version has a graphical 

user interface.[17] It is available for 
Windows, Mac OS, and Unix/Linux. 

This program is available from the Clustal 
Homepage or European Bioinformatics 
Institute ftp server.ClustalW is a widely used 
system for aligning any number of 
homologous nucleotide or protein sequences. 
For multi-sequence alignments, ClustalW uses 
progressive alignment methods. In these, the 
most similar sequences, that is, those with the 
best alignment score are aligned first. Then 
progressively more distant groups of 
sequences are aligned until a global alignment 
is obtained. This heuristic approach is 
necessary because finding the global optimal 
solution is prohibitive in both memory and 
time requirements.  

2.1.5 NCI Database 

A Web-based, graphical user interface has 
been developed to conduct rapid searches by 
numerous criteria in the more than 250 000 
structures of the Open NCI Database. It is 
based on the chemistry information toolkit 
CACTVS. Nearly all structures and 
anticancer and anti-HIV screening data 
provided by NCI's Developmental 
Therapeutics Program have been included. 
This data set has been augmented by a large 
amount of additional, mostly computed, 
data, such as calculated log P values, 
predicted biological activities, 
systematically determined names, and 
others. Complex boolean searches are 
possible. Flexible substructure searches have 
been implemented. The user can conduct 3D 
pharmacophore queries in up to 25 
conformations precalculated for each 
compound. Numerous output formats as 
well as 2D and 3D visualization options are 
provided. It is possible to export search 
results in various forms and with choices for 
data contents in the exported files, for 
structure sets ranging in size from a single 
compound to the entire database. Only a 
Web browser is needed to use this service, 
with a few plug-ins being useful but 
optional.  

2.1.6 Pubchem 

Pub chem is a free database of chemical 
structures of small organic molecules and 
information on their biological activities 
hosted in NCBI web server. PubChem is 
organized as three linked databases within 
the NCBI's Entrez information retrieval 
system. These are PubChem Substance, 
PubChem Compound, and PubChem 
BioAssay. PubChem also provides a fast 
chemical structure similarity search tool.  
Links from PubChem's chemical structure 
records to other Entrez databases provide 
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information on biological properties. These 
include links to PubMed scientific literature 
and NCBI's protein 3D structure resource. 
Links to PubChem's bioassay database present 
the results of biological screening. Links to 
depositor web sites provide further 
information. A PubChem FTP site, Power 
User Gateway(PUG), Standardization service, 
and Deposition Gateway are also available. 

2.2 Prediction of 3D structure of IGF1R 

The following software programs and 
database were used for homology modeling 

1. MODELER 9V4 

2. SAVES server 

3. PyMol (Visualization Software) 

4. PDB (http://www.rcsb.org/pdb/) 

5. NCBI (www.ncbi.nlm.nih.gov/)  

The basic aim of homology modeling is to 
build a three-dimensional (3D) model for a 
protein of unknown structure (the target) 
based on one or more related proteins of 
known structure (the templates). The 
necessary conditions for getting a useful 
model are that the similarity between the 
target sequence and the template structures is 
detectable and that the correct alignment 
between them can be constructed. This 
approach to structure prediction is possible 
because a small change in the protein 
sequence usually results in a small change in 
its 3D structure. For generating an initial 
model of the target protein we used the 
homology modeling program 
MODELLER9V4. 

For the prediction of 3D structure of Insulin 
Like growth Factor 1 Receptor (Homo 
sapiens), first we had taken sequences in fasta 

format from NCBI site 
(www.ncbi.nih.nlm.gov/), its CCDC 
Database .The sequence is Taken from the  
“+” strand of Chromosome 15, the protein 
sequence is of 1367 aa length. The 3D 
structure for this sequence is modeled by 
using the Modeller9V4.   

Steps undertaken during homology 
modeling:- 

1. Taken target sequence of amino acid in 
FASTA format. 

2. PBLAST search for finding homology to 
sequences of known structure. 

3. 10 BLAST hits were found in which 2 
hits were good. Identity for both sequences 
was found 99% respectively. 

4. Downloaded both pdb files. 

5. Taken both templates in FASTA format. 

6. By taking target and template files in 
FASTA format, multiple sequence 
alignment was done by ClustalW. 

7. Preparing Input files for Modeller (Atom 
files, Alignment file and Script file) 

8. After than run the Modeller by typing the 
following at the command prompt: Mod9V4 
model-default.py 

After modeling the 3-D structure of Insulin 
like growth factor 1 receptor I validate the 
structure in SAVES online server and find 
the quality factor score. After that I am 
doing docking with this build protein with 
suitable molecule. The SAVES result shows 
the modeled protein is of Good quality it 
shows 92.8% residues in favored region. 
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Selection of Compound: A Research article 
which is published in the “Molecular Cancer 
Therapeutics”  ( http://mct.aacrjournals.org/),  

Diarylureas are small-molecule inhibitors of 
insulin-like growth factor I receptor signaling 
and breast cancer cell growth 
Karissa L. Gable1,2, Betty A. Maddux1, 
Cristina Penaranda1, Marianna 
Zavodovskaya1, Michael J. Campbell2, 
Margaret Lobo2, Louise Robinson4, Steven 
Schow4, John A. Kerner3, Ira D. Goldfine1 
and Jack F. Youngren1 
1 Diabetes and Endocrine Research and 2 
Department of Surgery, University of 
California, San Francisco/Mt. Zion Medical 
Center; 3 Departments of Medicine, and 
Obstetrics, Gynecology, and Reproductive 
Sciences, University of California, San 
Francisco, San Francisco, California; and 4 
Telik, Inc., Palo Alto, California 

The compound is extracted from this Research 
article and in-silico analysis is carried out. 
Next the similar compounds is extracted from 
the NCI database and from the PubChem.  

Filtering out Drug like Molecules: 

The compounds I took filtered  according to 
anticancer drugs like properties (Molecular 
weight and Log P values) and selected those 
molecules which fulfilled the anticancer drug 
like properties. In order to find the basic range 
of anticancer drugs like properties, I evaluated 
their molecular weights and log P values. 

After finding the molecular weight and log P 
values, The compounds applied to the Lipinski 
rule of five for  checking the drug likeliness 
property . 

2.3 Lipinski's Rule of Five  

 Not more than 5 hydrogen bond donors 
(OH and NH groups) 

 Not more than 10 hydrogen bond 
acceptors (notably N and O) 

 A molecular weight under 500 g/mol 
 A partition coefficient log P less than 5 
 Rotatable bonds less than 10 

The compound which satisfies the Lipinski’s 
rule of five is taken as drug molecules and 
docking procedure is carried out. 

 2.4 Dock working principle 

In general docking process can be divided in 
to two phases. One is the searching 
algorithm, which finds possible binding 
geometries of the protein and its ligand. The 
other is the scoring function, which ranks 
the searching results and selects out the best 
binding geometry based on the energies of 
the complexes.Autodock4.0 is used for 
docking. 

Working with AutoDock4 includes 3 steps: 

1. Preparation of receptor & ligand files. 

2. Calculation of affinity maps by using a 
3D grid around the receptor & ligand. 

3. Defining the docking parameters and 
running the docking simulation. 

The preparation step starts with pdb files of 
receptor (R.pdb) and ligand (L.pdb), which 
are added hydrogens and then saved as 
RH.pdb & LH.pdb. The calculation of 
affinity maps in the "Grid" section requires 
the above pdb files to be assigned charges & 
atom types, and also that the nonpolar 
hydrogens are merged. This is done 
automatically by ADT, and the resulting 
files need to be saved as RH.pdbqt & 
LH.pdbqt, which is the only format 
AutoGrid & AutoDock can work with. 
Calculation of affinity maps is done by 
AutoGrid, and then docking can be done by 
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AutoDock. The newest docking algorithm is 
LGA (Lamarckian Genetic Algorithm). 

Results and Discussion 

3.1 3-D Structure of Insulin like growth 
factor 1 receptor 

For the prediction of 3D structure of Insulin 
Like growth Factor 1 Receptor (Homo 
sapiens), first we had taken sequences in fasta 
format from NCBI site 
(www.ncbi.nih.nlm.gov/), its CCDC Database 
.The sequence is Taken from the  “+” strand 
of Chromosome 15, the protein sequence is of 
1367 aa length. The 3D structure for this 
sequence is modeled by using the 
Modeller9V4.    

The BLAST algorithm was developed as a 
way to perform DNA and protein sequence 
similarity searches by an algorithm that is 
faster than FASTA but considered to be 
equally as sensitive. BLAST is very popular 
due to its availability on the World Wide Web 
through a large server at the National Center 
for Biotechnology Information (NCBI) and at 
many other sites. 

The BLAST is done against protein database 
so BLASTP is used. The templates chosen are 
of best hit, which shows highest similarity. 

The fasta sequence of both the templates is 
taken and is used for Multiple alignment with 
the target sequence .The Multiple alignment is 
done by using the ClustalW. 

Input for Modeler 

Preparing Input files for Modeler (Atom files, 
Alignment file and Script file)  

After than run the Modeler by typing the 
following at the command prompt: 
mod9v4model-default.py 

The sequence is modeled by modeler, using 
the input for the modeler. 

The modeled protein of insulin like growth 
factor 1 receptor is shown in figure. The 
modeled protein is visualized by using the 
PyMol viwer. 

 
Figure: 5 NCBI -CCDC database 

 
Figure: 6 3D-structure of Insulin like growth factor 1 
receptor 

3.2 VALIDATION: 

Structure validation of above protein was 
done by the SAVES server. Validation was 
done for Procheck, What check, and Errat 
plots. Overall Quality Factor of 3D- 
Structure of  Insulin like growth factor 1 
receptor is  found  92.8. That means this 
structure is of good quality.  

Ramachandran Plot 

For any given protein, you can plot all of the 
bond angles for every pair of residues. These 
can be plotted on a diagram called a 
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Ramachandran plot, named after the 
biophysicist G.N. Ramachandran (1922 - 
2001). Such a plot shows that most of the 
residues in β strands have similar bond angles 
that cluster in a region near the top left-hand 
corner of the diagram. Similarly, residues in a 
right-handed α helix have very similar bond 
angles around Ψ=-45°, Φ=+45°.The residues 
in Type II turns also have very characteristic 
bond angles. Some regions of the 
Ramachandran plot will be empty because of 
steric clashes between the oxygen atoms [see 
The Peptide Bond]. These regions are mostly 
located in the lower right-hand corner of the 
plot. 

RAMACHANDRAN PLOT: The 
Ramachandran plot shows the phi-psi torsion 
angles for all residues in the structure (except 
those at the chain termini). 

 

Figure: 7 Ramachandran plot for IGF1R 
Protein generated by PROCHECK. 

    

 

Figure: 8 SAVES server result for modeled protein. 

The active site of the protein is taken from 
the CASTp server.After that I am doing 
docking with this build protein with suitable 
molecule.The compound is extracted from 
Diarylureas are small-molecule inhibitors of 
insulin-like growth factor I receptor 
signaling and breast cancer cell growth(1 
Diabetes and Endocrine Research and 2 
Department of Surgery, University of 
CaliforniaResearch article). The  in-silico 
analysis is carried out. Next the similar 
compounds are extracted from the 
PubChem.    

The drug likeliness check for the Pubchem 
compounds .I make the table of drug 
likeliness compounds and their molecular 
weight and LogP value is shown below 
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3.3 ADME analysis result                                                              

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 1 ADME analysis result. 

The drug likeliness check for the Pubchem compounds is given below--- I make the table of drug 
likeliness compounds and their molecular weight and LogP value is shown below.  

 

                                                        

 

 

 

 

 

 

 

sl No Structure Compound ID Mol. formula Mol.weight LogP   H-Donar H-Accptor 

1 9949305 C18H16clN3O2 341.79 3.8 2 3

2 9948507 C18H17N3O2 307.346 3.1 2 3

3 18475562 C17H14ClN3O2 327.76 3.4 2 3

4 9862847 C18H16ClN3O2 341.791 3.8 2 3

5 16085851 C17H13F2N3O 313.301 3.4 2 4

6 22745156 C18H17N3O 291.347 3.5 2 2

7 5052662 C17H14FN3O 295.31 3.3 2 3

8 16085893 C18H14F3N3O2 361.31787 4.3 2 6
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 3.3 ADME analysis result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 2 ADME analysis result. 

The drug likeliness check for the Pubchem compounds is given below--- I make the table 
of drug likeliness compounds and their molecular weight and LogP value is shown below.  

 

 

sl No Structure Compound ID Mol. formula Mol.weight LogP  H-Donar H-Accptor 

9 16085891 C17H13F2N3o 313.3 3.6 2 4

10 798215 C17H13FN3O 297.31 3.2 2 3

11 22745165 C16H12ClN3O 297.738 3.7 2 2

12 16085850 C17H14FN3O 295.31 3.3 2 3

13 5110969 C17H15N3O 277.32 3.4 2 2

14 22745172 C19H19N3O 305.3736 4.1 2 2

15 17927234 C15H13N3OS 283.348 3.2 2 2

16 22745153 C17H13Cl2N3O 346.21 4.4 2 2



IN-SILICO DESIGNING AND DOCKING ANALYSIS 

80 

 Majeed A. Jamakhani 

3.3 ADME analysis result 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table: 3 ADME analysis result. 

The docking energy for the following compounds is given below. The Insulin like growth factor 
1 receptor is docked with following compounds and the lowest binding energy is calculated. 

3.4 Docking Result 

  

 

sl No Structure Compound ID Mol. formula Mol.weight LogP   H-Donar H-Accptor 

17 18475586 C16H12ClN3O 297.738 3.4 2 2

18 18475559 C17H15N3O 277.32 3.1 2 2

19 4536829 C17H14ClN3O 311.7655 3.8 2 2

20 16085874 C18H17N3O 291.34 3.8 2 2

21 9549305 C18H14F1N3O2 361.31787 4.2 2 5

22 16085853 C18H14F3N3O 345.318 4 2 5
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Table: 4 Docking Result 

From the above  Lowest Binding energy 
analysis , 

The 2 compounds has the best Minimum 
Energy Those are- 

Compound ID Binding Energy 

 (kcal/mol) 

CID-798215 -9.05 

CID-9549305 -5.72 

Table: 5 Best compounds lowest binding energy 

Their Docking Screenshot is given below- 
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Figure:9 Best Two compounds  Docking result 

Discussion 

The 3D structure of Insulin like growth 
factor1 receptor is generated by homology 
modeling and have selected this protein to 
design a specific and potent inhibitor by 
structure based drug designing. There are 
now a number of drugs whose development 
was heavily influenced by or based on 
structure-based design and screening 
strategies. So, I had carried out screening for 
finding novel ligands from Pubchem 
databases. The compounds docked with the 
protein which results in more negative 
energy score (kcal/mol) correspond to the 
more binding affinity. This data signifies 
that after further optimization process these 
probable leads can generate a potent 
inhibitor for the Insulin like growth factor 1 
receptor.  

 

Conclusion 

The present project is aims at In-silico 
finding of inhibitors for the Trans -
membrane Receptor Insulin like growth 
factor 1 receptor. Insulin like growth factor 
1 receptor is playing crucial role in cell 
signaling and cell growth. The sequence of 
the Insulin like growth factor 1 receptor is 
extracted from the NCBI-CCDC database 
and PDB ID: 2DTG,E chain is considered 
as template and generate 3D structure of 
IGF1R for Homo sapiens. This protein is 
used for finding inhibitor having better 
energy scores using the program 
AutoDock4.0. I used compounds whose 
drugs like properties molecules that have 
molecular weight between the range of 60 
to 500 and log P value between -3.0 to +5. 
Through AutoDock I found better energy 
score for compounds.  

From the Docking analysis 2 Compounds 
found to be more active against IGF1R 
having the energy scores as shown,  

CID-798215 

N-(5-chloro-2-methoxycyclohexyl)-2-
methylquinolin-4-amine--- (-9.05 K 
cal/mol)  

CID-9549305 

1-(5-chloro-2-methoxyphenyl)-3-(2-
methylquinolin-4-yl)urea----(-5.72 K 
cal/mol). 

So on analysis its clear that, the CID-
798215 N-(5-chloro-2-
methoxycyclohexyl)- 2-methylquinolin-4-
amine compound is the good inhibitor and 
can be used as a inhibitor for the Insulin 
like growth factor 1 receptor.   

Future Work  

The in-silico inhibitor for the IGF1R is 
designed by using the Docking methods 
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using AUTODOCK 4.0, the lowest binding 
energy results in the highest binding affinity. 

The future work includes, 

Performing the wet lab experiments, 
involving chemical synthesis and testing the 
designed molecules in vivo using specific 
cell lines would be necessary to arrive at 
definite conclusions. 
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