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Background: Lipoprotein (a) (Lp(a)) are a subclass of lipoproteins comprised of an LDL-like core that 
is bound to a protein called apolipoprotein (a) (apo(a)). Plasma levels of Lp(a) vary considerably 
between individuals and it is well established that extremely high concentrations are an independent 
marker for risk of cardiovascular disease (CVD). Established cardiovascular risk factors (gender, age 
and blood pressure), lifestyle factors and lipid-lowering medication have been shown to have little or no 
effect on Lp(a) levels, and there is compelling evidence showing that the regulation of Lp(a) are under 
strong genetic control. The key gene involved is the LPA gene on chromosome 6 which encodes the 
apo(a) particle. Differences in Lp(a) levels can be largely attributed to variation within the genetic 
sequence of the LPA gene as well as the number of repeats of a specific region of the gene called the 
KIV type 2 variable region. 

In New Zealand (NZ), there is a greater prevalence of CVD in people of Māori and Pacific Island 
ethnicity. Despite this, preliminary evidence in a recent study show that Lp(a) levels are significantly 
lower in Māori and Pacific Island people compared to the NZ Europeans. This is contradictory to the 
suggested relationship between plasma levels of Lp(a) and risk of CVD. 

Aim: The aim of this project was to screen a specific region (KIV type 2 variable region) of LPA gene 
for new genetic variants and look for association with plasma Lp(a) levels in Māori, Pacific Island and 
European adults in NZ with established coronary heart disease (CHD). Ultimately we sought to 
determine if any novel genetic variations found contributed to the differences in Lp(a) levels observed 
between the different ethnic groups in NZ. 

Methods: Participants with diagnosed CHD were sourced from an existing study, the Coronary Disease 
Cohort Study (n=2000). Lp(a) levels were measured by Canterbury Health Laboratories (CDHB) from 
previously collected and stored plasma samples, for a total of 257 participants (61 Māori, 36 Pacific 
Islanders and 160 Europeans). Sequencing of the KIV type 2 variable region were performed on two 
DNA samples from each ethnic group and within low, mid and high Lp(a) levels. The sequences were 
compared to determine differences in the between ethnic groups using Geneious 7.0.6 software. 

Results: The overall mean Lp(a) levels were significantly different between all the three ethnic groups 
with NZ European trending to be higher than the Māori and Pacific Island group (NZE 14.7 mg/dL vs. 
Māori 10.6 mg/dL vs. Pacific 10.1 mg/dL, p=0.047). This is consistent with preliminary data from a 
previous study. There were no differences in mean Lp(a) levels between Māori and Pacific Island 
participants. 



Sequence analysis of the specific LPA gene region showed that DNA sequences were entirely 
conserved between the ethnic groups at high, mid and low Lp(a) concentrations. We found no novel 
genetic variants within the KIV type 2 region. 

Conclusion: The KIV type 2 regions investigated in this study, do not appear to contribute to the 
observed differences in Lp(a) levels between NZ European, Māori and Pacific Island ethnic groups.  
While no sequence variants were detected in the KIV type 2 variable region, other regions within the 
LPA gene may play a part in influencing Lp(a) levels. These findings indicate that the entire LPA gene 
should be screened to clarify the genetic mechanisms accounting for differing Lp(a) levels in NZ 
European, Māori and Pacific Island patients.  

 

 

 

 

 

 

 


