
Florida State University Libraries

Follow this and additional works at the FSU Digital Library. For more information, please contact lib-ir@fsu.edu

2016

Single Nucleotide Polymorphisms and
Cardiomyopathy
James Brown and Zhongjun Hu



Results

Cardiomyopathy is a deadly heart disease whose most common form may affect 1 in 500 people. Its apparent 

genetic affiliation means that single nucleotide polymorphisms (SNPs) may be implicated in this disease. The 

National Center for Biotechnology Information’s Single Nucleotide Polymorphism database was searched for 

beta-cardiac myosin SNPs that cause cardiomyopathy. SNPs were examined and mapped. In examining 

affected regions, we hoped to find an area that is important in disease development. Cardiomyopathy may have 

grim outcomes in most cases, but, with this information, perhaps medication could be designed to target this 

region on the protein and combat the disease. 

 	

The SNP database by the National Center for 

Biotechnology Research was searched for all 

pathogenic  and possibly pathogenic single 

nucleotide polymorphisms of the MYH7 gene. SNPs 

were sorted based on the affected residue. Then, 

number of SNPs was tallied for 100-residue regions 

of beta-cardiac myosin. 
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We were able to find a high concentration of SNPs affecting the head portion of beta-cardiac 

myosin. With future repetitions and larger samples, perhaps featuring corresponding genes in 

different species, researchers may successfully identify a single area that leads to 

cardiomyopathy. Understanding the affected protein area and the pathway of cardiomyopathy 

development could ultimately give us better treatment options for cardiomyopathy. 

Discussion/ Future Directions
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On June 28, 2012, Stacy and Jason Bingham of 

Haines, Oregon found out that all five of their children 

had or showed signs of developing di lated 

cardiomyopathy. Two of their daughters had heart 

transplants, and their youngest son is still waiting for a 

new heart. The other two Bingham children may also 

need transplants in the future (Cummings, 2016). 

 

What is cardiomyopathy? According to the National 

Institutes of Health (2015): 

• It is a deadly heart muscle disease 

• Can be inherited or acquired  

• Leads to enlarged, thick, or rigid heart 

• Weakened heart cannot maintain homeostasis 

• Symptoms include light-headedness, fainting, 

arrhythmias, heart murmurs, and heart failure. 

 

Single nucleotide polymorphisms, called SNPs, are 

replacements in a single nucleotide of our DNA that 

occurs in at least 1% of the general population (Genetic 

Science Learning Center, 2014). Woo et all (2003) 

found that MYH7 SNPs corresponding to the rod 

portion of myosin can significantly reduce survival in 

those affected. By examining these SNPs we hope to 

be able to identify key areas on beta-cardiac myosin 

and discern the role they play in cardiomyopathy. 

The final data (shown in the graph below) suggests that pathogenic and possibly pathogenic 

SNPs are more concentrated in the head portion of beta-cardiac myosin.  

• the head portion (residues 1-840) had 167 SNPs 

• the tail portion (residues 841-1936) had  184 SNPs 

Methods

(Left) This image shows myosin proteins organized into 

molecules, a filament of myosin molecules, and myosin 

filaments in a sarcomere. 

(Right) In this diagram, the process for creating models is 

depicted. To generate them, muscle samples were gathered 

from insects and examined in an electron microscope. 

Images from the microscope were then processed for model 

generation. 


