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Aim 
This summer studentship aims to identify circulating protein biomarkers that predict the risk of 
future cardiovascular events in asymptomatic individuals.  
 
Susceptibility to heart disease results from interactions between lifestyle and genetic factors 
and some families are particularly affected [1]. This project forms part of a larger study that 
investigates how family history contributes to susceptibility to heart disease with the aim of 
identifying new biomarkers that will allow screening and early detection of those at risk. We 
have already shown that certain biochemical pathways within cells in the heart and vessels 
are altered in individuals who are genetically predisposed to heart disease [2]. We now 
propose to use this information to discover new circulating protein biomarkers that signal the 
very early stages of heart disease in susceptible individuals who do not yet have symptoms. 
 
Background 
Coronary artery disease is a leading cause of morbidity and mortality in Aoteoroa/New 
Zealand and is especially prevalent among Maori and Pacific peoples [3]. In the general 
population, screening for risk of cardiovascular events is performed in primary care using the 
New Zealand 5-year Cardiovascular Disease Risk Score [4], which incorporates traditional 
risk factors such as age, sex, lipid levels, smoking and blood pressure. However, traditional 
risk factor profiling fails to identify many high-risk individuals, with more than 50% of heart 
disease deaths occurring in people with no previous symptoms or warning signs who, using 
current screening, would be considered to be at only moderate cardiovascular risk [5]. This 
highlights the need for new strategies for large-scale screening of the general population to 
identify people who are at impending risk of an acute cardiovascular event. To address this 
challenge, we will use our existing genomics data to identify candidate biomarkers associated 
with genetic susceptibility to heart disease. Measuring circulating levels of these proteins may 
help us identify individuals who may be predisposed to heart disease, prior to the onset of 
symptoms.   
 
Methods 
This project is centered on a rare and valuable resource of blood samples from a cohort of 
more than 3,000 healthy volunteers of middle- to older-age. Although none of the volunteers 
had heart disease at the time of recruitment, nearly 200 have subsequently experienced an 
acute cardiac event, such as a heart attack, within 3 years of recruitment. We therefore have 
a large number of samples prospectively collected prior to an unexpected cardiovascular 
event, making us ideally placed to examine new circulating markers for risk of future 
cardiovascular events.  
 
Candidate protein biomarkers will be selected from our previous genomics research, which 
has identified genes/proteins in heart and vessel tissues that are in cell pathways altered in 



association with genetic risk factors for coronary artery disease [2]. A previous summer 
studentship project confirmed the feasibility of this strategy by confirming that changes in 
myocardial gene expression lead to altered protein levels in plasma (for example, vascular 
cell adhesion molecule-1). The student conducting this study will use ELISA assays to 
measure up to 3 candidate proteins in a group of healthy volunteers, to determine whether 
circulating levels discriminate between healthy volunteers who have had a cardiovascular 
event within 1 year of recruitment (n=40) from those who remain event-free for at least 5 
years (n=40, matched for age and gender). This study is part of an ongoing project approved 
by the Canterbury Ethics Committee to discover new circulating biomarkers to support better 
assessment of cardiovascular risk in communities (Ethics reference CTY/01/05/062). 
 
Significance   
Cardiovascular diseases are common complex traits with a strong inherited component. In 
Aoteoroa/New Zealand, cardiovascular disease is the leading cause of death, accounting for 
40% of all deaths per year [6], with rates doubling over the past 20 years [7]. This project has 
the potential to identify new biomarkers that may improve assessment of cardiovascular risk 
in the general population, leading to better monitoring and use of preventative strategies in 
those at risk.  
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