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Background 
Cardiovascular disease is the leading cause of death in New Zealand, accounting for over 40% 
of deaths per year. Coronary heart disease is the most commonly occurring type of 
cardiovascular disease, characterised by the narrowing of the coronary arteries supplying 
blood to the heart muscle, causing angina and heart attacks. Research into coronary heart 
disease is particularly relevant in New Zealand, where the number of hospital admissions for 
the treatment of an acute heart attacks is rising rapidly, in part due to the growing obesity 
epidemic. 
 
While developing coronary heart disease is partly a result of unhealthy lifestyle choices, there 
are also strong genetic links to the disease. One region of DNA on chromosome 9 (Chr9p21) 
has two known genetic variants, one high-risk variant and one low-risk variant. People who 
have two copies of the high-risk variant are at a 60% greater risk of developing coronary heart 
disease than people who possess two copies of the low-risk variant. 
 
It has been shown that a person carrying the high-risk variant has altered activity of several 
apparently unrelated genes in the heart. Possessing the high-risk variant is associated with 
lower activity of two genes, VCAM-1 and POSTN. We hypothesised that activity of these genes 
plays a protective role in maintaining the health of the cardiovascular system; when the gene 
activity is low, a person will be more susceptible to developing coronary heart disease. 
 
To understand the mechanism by which the high-risk variant increases susceptibility to heart 
disease, we investigated associations between genetic variation at Chr9p21 and protein levels 
of VCAM-1 and POSTN in human heart tissue and plasma: 
 
Aims 
To determine whether genetic variation at Chr9p21 is associated with a change in levels of 
VCAM-1 and POSTN proteins in heart tissue and plasma from healthy donors with no previous 
history of heart disease, and how protein levels reflect the gene expression activity of VCAM-1 
and POSTN genes in heart tissue. 
 
Methods 
The Human Tissue Core Facility at the Cleveland Clinic Foundation donated the heart tissues 
for this project. Protein was extracted from heart tissue from donors carrying the high-risk 
variant or the low-risk variant and western blotting was used to measure the levels of each 
protein (VCAM-1, POSTN). Plasma samples were obtained from healthy volunteers from our 
laboratory and were also analysed using western blotting. Associations between protein levels, 
gene activity and the Chr9p21 variant were tested with SPSS v19 software. 
 
Results 
In human heart tissue, protein levels of VCAM-1 were significantly lower (1.4-fold) in donors 
with the high-risk variant compared with donors with the low-risk variant, consistent with 



VCAM-1 gene activity in heart tissue. In contrast, in plasma, the protein levels of VCAM-1 were 
significantly higher (1.4-fold) in donors with the high-risk variant. 
 
Previous measures of the gene activity of POSTN had shown that the high-risk variant was 
associated with a 1.3-fold decrease in gene activity. Measurement of protein levels of POSTN 
in heart tissue or plasma did not reflect this finding, with no significant difference found 
between high-risk and low-risk genotype groups. 
 
Discussion 
Our data suggests that people with the high-risk variant at Chr9p21 have lower levels of 
VCAM-1 protein in heart tissue and higher levels of VCAM-1 protein in circulation, compared to 
people with the low-risk variant. This suggests that VCAM-1 may be secreted into circulation at 
a greater rate in people with the high-risk variant, which may increase their susceptibility to 
heart disease. These findings support further investigation into the potential role of VCAM-1 as 
a biomarker for susceptibility to coronary heart disease. 
 
The absence of a difference in POSTN protein levels does not exclude the involvement of 
POSTN in coronary heart disease, but suggests that it may not be a useful marker for genetic 
susceptibility to heart disease. 
 
Furthermore, VCAM-1 and POSTN are not the only proteins involved in the development of 
coronary heart disease, but are part of larger pathways of interacting proteins. Many other 
proteins will need to be examined to fully understand the mechanism whereby the genetic 
variants are responsible for the altered disease susceptibility. 
 
Conclusion 
Higher circulating levels of VCAM-1 protein may be a useful marker for genetic susceptibility to 
heart disease. Understanding the mechanism whereby genetic variants at Chr9p21 contribute 
to coronary heart disease may provide the opportunity to develop new diagnostic markers of 
cardiovascular health or tailor personalised treatments for coronary heart disease. 

 


