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ABSTRACT 

Cardiomyopathy is a complex and relatively common genetic cardiac disorder that has been the 

subject of intense scrutiny and investigation for over 40 years. Cardiomyopathy is a weakening 

of heart muscle or a change n the heart muscle. It often occurs when the heart cannot pump as 

well as it should or with other heart function problems. The analysis of protein structure provides 

basic insight into the function, metabolism and consequently into the cause and possible 

treatment of diseases. Literature studies reveal that few proteins that are concerned with the 

disease Cardiomyopathy and whose structures have not been modeled yet are Lamine, Nebulette 

and Taffazin. Homology modeling is currently the most accurate computational method to 

generate reliable structural models and is routinely used in many biological applications. In 

SWISS-MODEL workspace, for a given target protein, a library of protein structures is searched 

for suitable templates. On the basis of sequence alignment between target and template, a 3D 

structure is generated. SWISS-MODEL provides several levels of user interaction through its 

World Wide Web interface: in the ‘first approach Automated mode’ and ‘Alignment mode’. 
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INTRODUCTION 

Study of proteins and its structure as well as 

function holds a great importance in 

discovering various aspects of human body. 

Homology models of proteins are of great 

interest for planning and analyzing 

biological experiments when no 

experimental three-dimensional structures 

are available (Peitsch, 1995). Building 

homology models requires specialized 

programs and up-to-date sequence and 

structural databases. Protein structures can 

be predicted from known structures (the 

scaffolds) with sequences sufficiently 

homologous to that of the target, based on 

the observation that similar sequences 

usually adopt the same fold (Kaczanowski 

and Zielenkiewicz 2010). 

Homology protein modeling has various 

applications in biotechnology field like 

Aligning sequences, Identifying 

homologous, Drug Discovery and 

Development, Experimental Toxicology, 

Exploring Molecular Mechanisms of Action, 

Personal Health Prediction, Drug Efficacy 

Prediction, Drug Side-Effects Prediction, 

Gene Expression Prediction, Protein Folding 

Prediction, Protein function prediction, 

Protein structure prediction, Metabolic 

Pathway Visualization, Pharmacokinetic 

Visualization, etc.(Arnold et al., 2006)  

Cardiomyopathy (literally "heart muscle 

disease") is the measurable deterioration of 

the function of the myocardium (the heart 

muscle) for any reason, usually leading to 

heart failure; People with cardiomyopathy 

are often at risk of dangerous forms of 

irregular heart beat and sudden cardiac 

death. There are various proteins involved in 

this disease like Lamine, Beta-myosin heavy 

chain, Troponin C, Tafazzin, Adiponectin 

and Nebulette, which are not modeled yet 

(Williamson, 2000). Although experimental 

structure determination methods are 

providing high-resolution structure 

information about a subset of the proteins, 

computational structure prediction methods 

will provide valuable information for the 

large fraction of sequences whose structures 

will not be determined experimentally 

(Chothia and Lesk,1986). 

 

METHODOLGY 

Homology modelling 

At present, the modeling of unknown 

protein structures by homology represents 

the most reliable and most widely applied 

method for protein structure prediction 

(Chung and Subbaiah,1996). A homologous 

relationship may include sequence or three-

dimensional similarities, the relationships 

between which can be described in 

quantitative terms (Kiefer et al, 2009). 

The steps to creating a homology model are 

as follows: 

1 identify homologous proteins and 

determine the extent of their 

sequence similarity with one another 

and the unknown 

2 align the sequences 

3 identify structurally conserved and 

structurally variable regions 

4 generate coordinates for core 

(structurally conserved) residues of 

the unknown structure from those of 

the known structure(s) 



5 generate conformations for the loops 

(structurally variable) in the 

unknown structure 

6 build the side-chain conformations 

7 Refine and evaluate the unknown 

structure. 

 

1. Identifying Homologues 

Several computerized search methods are 

available to assist in identifying 

homologues. In most cases of homology 

modeling, we have the sequence of a protein 

for which we want to model the three-

dimensional structure (the unknown). We 

then apply sequence search methods to 

identify proteins with which the unknown 

has some degree of sequence similarity and 

for which the three-dimensional structures 

are available (Marti-Renom et al, 2000). 

 2. Aligning Sequences  

A critical step in the development of a 

homology model is the alignment of the 

unknown sequence with the homologues. 

Access to the methods and databases for 

sequence alignment has been simplified with 

the development of programs such as 

the Biology Workbench. 

 

3. Identification of Structurally 

Conserved and Structurally Variable 

Regions  

After the known structures are aligned, they 

are examined to identify the structurally 

conserved regions (SCRs) from which an 

average structure, or framework, can be 

constructed for these regions of the proteins. 

Variable regions (VRs), in which each of the 

known structures may differ in 

conformation, also must be identified 

because special techniques must be applied 

to model these regions of the unknown 

protein. 

4. Generating Coordinates for the core 

residues (SCR) of Unknown Structure  

When generating coordinates for the 

unknown structure, one needs to model main 

chain atoms and side chain atoms, both in 

SCRs and VRs. For the SCRs, it is 

straightforward to generate the coordinates 

of the main chain atoms of the unknown 

structure from those of the known 

structure(s).  

5. Generating Coordinates for the core 

residues (SCR) of Unknown Structure  

For the VRs, a variety of approaches may be 

applied in assigning coordinates to the 

unknown. If a loop in one of the known 

structures is a good model for that of the 

unknown, then the main chain coordinates 

of that known structure can be copied. 

6. Build the side-chain conformations 

For the SCRs, it is straightforward to 

generate the coordinates of the main chain 

atoms of the unknown structure from those 

of the known structure(s). Side chain 

coordinates are copied if the residue type in 

the unknown is identical or very similar to 

that in the known homologues. For the VRs, 

a variety of approaches may be applied in 

assigning coordinates to the unknown. Side 

chain coordinates of residues that are similar 

in length and character also may be copied. 

Rotamer libraries can be used to define other 

side chain coordinates.  

 



RESULTS AND DISCUSSION 

Swiss Model Results 

Cardiomyopathy is a primary heart disorder 

caused by functional abnormalities in 

cardiomyocytes and a major cause of cardiac 

sudden death and progressive heart failure. 

The abnormalities can be caused by extrinsic 

factors such as ischemia, hypertension and 

metabolic diseases, while other intrinsic 

factors can also lead to cardiac dysfunction. 

 

In our study, we modeled the proteins like 

Lamine, Nebulette, Tafazzin involved in 

cardiomyopathy whose model is not 

available. The modeling is based on the 

concept of homology modeling using 

SWISS MODEL . 

 

Target selection was done by conducting 

Blast and similar sequences were selected. 

The high percentage similarity sequences 

were taken. Project file with template and 

target sequence was created and was 

submitted to Swiss model (Fig 1-Fig.3). 

Automated and Alignment mode in Swiss 

Workshop was conducted which returned 

the models for the proteins (Fig 4-Fig.6). 

 

The validation showed that the model was 

moderate one and more iterative rounds of 

Modeling have to be done to improve the 

obtained model. 

 

 

Fig.1 Swiss-Automated (Lamine) 

 

 



 
 

 

Fig.2 Swiss-Automated (Nebulette) 

 

 

 

 
 

Fig.3 Swiss-Automated (Tafazzin) 



 

 

Fig.4 Modelled Lamine Protein 

 

 

Fig.5 Modelled Nebulette  Protein 

 



 

Fig.6 Modelled Tafazzin  Protein 

 

CONCLUSION 

Cardiovascular disease is one of the 

common diseases that are exponentially 

increasing. There are a number of 

cardiovascular diseases. Some directly affect 

the heart's structure and ability to function. 

Others indirectly affect the heart by making 

it harder for blood to circulate through the 

blood vessels. Few proteins that are 

concerned with the disease Cardiomyopathy 

and whose structures have not been modeled 

yet are Lamine, Nebulette and Taffazin. In 

homology modeling these proteins 

Bioinformatics is the most advanced 

technology being used (Venclovas and 

Margeleviĉius, 2005). Bioinformatics allows 

to model the proteins which involve in the 

disease with great ease and high efficient 

without conducting any initial biochemical 

experiments. The modeling is based on the 

concept of homology modeling using 

SWISS MODEL. Databases like PubMed, 

PDB, UniProt etc were used and the 

software Rasmol was used to visualize the 

3D structure of the obtained model.  
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