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ABSTRACT 
Homology modeling is an in silico technique which has an advantage of building the protein molecules. Her-2 is a protein which is considered has a validate 
drug target for Breast cancer. Besides Breast Cancer, its overexpression is significantly seen in colorectal cancers, prostate cancer, in the development of the 
human fetuses and many more. The present paper deals with the Homology Modeling of the Herstatin, a protein from Homo sapiens, its structural analysis and 
active site prediction. In this pursuit, the experiment proceeds in silico. 
Keywords: HER-2, Homology Modelling, BLAST, SPDBV, Clustal X, Python, Modeller 9.12. 
 
INTRODUCTION 
Breast Cancer is one of the major causes of deaths in women 
and in most cases, the epidermal growth factor receptor-2 
(HER-2) is over expressed1-4. The proliferation of the cancer 
cells is mediated by the signaling of the HER-25. The 
epidermal growth factor receptor is an extracellular, 
transmembrane protein with tyrosine kinase domain6,7. In 
more than 45 % of the breast cancers, the detection is done by 
ELISA8. Besides its role in the development of Breast 
Cancer, the human epidermal growth receptor factor also 
plays a key role in the nervous system, muscle, skin, heart, 
lungs, intestinal epithelium and in the development of human 
fetuses9,10. The over expression of HER-2 is also seen in 
colorectal cancers, prostate cancers11,12. As HER-2 is present 
on the surface of the tumor cells, it is hence regarded as a 
validate drug target13. Earlier it was reported that the effected 
body compartments should be treated solely as biological 
units14. The protein functions are said by its structures15. 
Reports exists, proteins with the same structure and active 
sites performs different functions and proteins with different 
structures perform a similar kind of function16,17. Apart from 
having huge impact in the field of gene expression, 
prediction, experimental toxicology, personal health 
prediction, drug effects etc.18, the homology modeling has a 
key role in the rational drug designing mechanism19. The 
homology modeling exhibits an advantage over the X-ray 
crystallographic method or the Nuclear Magnetic Resonance 
(NMR) by providing more accurate results and are also  
performed at less time and are cost effective20. The aim of the 
present experiment is to build the Homology Model of Her-2, 
its validation and structure analysis. 
 
Methodology 
Selection of the target protein: 
The protein, whose structure is to be modeled, is selected 
from the swissprot/uniprot database. For the present 
investigation, HER-2 protein with the accession no. Q9UK79 
was selected. It is a protein from Homosapien with the chain 
length of 419 amino acids. The protein and the gene name are 
Herstatin and HER-2 ERBB 2 hcg_ 28177. The sequence is 

downloaded and is saved on the notepad. Hereafter all the 
files and the information is to be saved on a folder. 

 
Identification of similar sequences 
The identification of the similar sequences was done using 
the Basic Local Alignment Search Tool (BLAST) an 
algorithm using which the biological information in the form 
of sequences is compared. The results showing the similar 
sequences are displayed. 

 
Selection of the chain from the template 
Knowing the BLAST results, the structure of the protein is to 
be loaded onto the SPDBV 4.10. Using this software, the 
chain with similarity has to be selected and the remaining 
chains are to be deleted. The sequence and the template layer 
are to be saved then. 

 
Alignment 
The alignment is done with the template sequence and the 
target sequence. Clustal X2 is used for this to accomplish. 
The alignment formats are generated in the folder with file 
names, ALN file, DND file and the PIR file. The PIR file 
then entered with the required information with regard to the 
amino acid chain length and the resolution. The file is saved 
in the ALI file format.   

 
Protein modelling 
Homology protein modeling of the target protein is 
performed with the Modeller 9.12 software. In its pursuance 
the file should be in the Python format. The Modeller 
(Python based) is run for the development of the structure 
and the structure is generated in the PBD format. 

 
Validation 
The validation of the protein structure is done by SAVS and 
RAMPAGE by analyzing the Ramachandran Plots. 

 
Structure analysis 
The modeled protein structure was analyzed for the structural 
analysis. Further the structure of the protein was built and the 
amino acids present in the active site cavities were analyzed. 
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RESULTS AND DISCUSSION 
Selection of the target protein 
From the Swissprot database, the target protein is selected with the accession no. Q9UK79. The protein and the gene name are 
Herstatin and HER-2 ERBB 2 hcg_ 28177. 
 

 
 

Figure 1: Target selection 
 
Identification of similar sequences 
The protein- protein BLAST has to be run with selecting the search set database as Protein Data Bank Proteins (PDB). 
 

 
 

Figure 2: BLAST Analysis 
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Based on the E- value and the highest identity %, the sequence producing the significant alignment is to be selected. From the 
BLAST search, the sequence with the Accession no. 2A91 A is selected and the similar chain is to be noted. In this case chain 
“A”. 
 
Selection of the chain from the template 
Using the SPDBV software the structure and the sequence with similar identity to the target are identified and are saved on to a 
folder.  

 

 
 

Figure 3: Similar chain A on SPDBV 
 

Alignment 
The alignment of the target and the desired protein is performed and are saved into the folder with ALN and DND formats. 
 
Validation 
RAMPAGE21 and Prochek were used to validate the proteins based on the Ramachandran Plot analysis. 
 
Rampage 

 

 
Figure 4: Ramachandran Plot 
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Procheck 
 

  
 

Figure 5: Procheck Ramachandran Plot 
 

Structure Analysis 
The Modeller and cast P server22 were used to identify the 3D structures and the active sites of the protein were predicted on 
the basis of highest Volume and largest area.  

 
 

Figure 6: Modeled structure 
 

 
 

Figure 7: Modelled structure with 38 pocket information and the corresponding amino acids 
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CONCLUSION 
The homology model of the Protein HER 2 was modeled 
using the Modeller software. The structure was predicted 
with the active site identification. The validation of the 
protein by Procheck and Rampage were promising. Hence 
this protein can be an alternative for the Researchers further 
studies.   
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