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Genome Framework Tracks Malaria Parasites 

Watching how the malaria parasite changes in different populations could be the answer to developing a vaccine that combats one of the world’s greatest health threats.

A Melbourne study is set to fill in some of the missing pieces, using a high throughput population genomic framework to study malaria in the Asia Pacific and in particular Papua New Guinea, where malaria is the second biggest killer.

Malaria is a major risk for two to three billion people globally. Every year almost 500 million new cases are reported and one million people die, many of them children under five.  Vaccine development is tough, because the malaria parasite has developed many strategies to escape an immune response while it multiplies in wait to be carried by a mosquito to the next victim.

VESKI Innovation Fellow Dr Alyssa Barry from the Burnet Institute is one of the only people in Australia using population genomics to define the range and organisation of diversity of naturally occurring malaria parasites. Her research will help to build a global profile on malaria.

She returned to Melbourne in 2006 to establish her own laboratory after working in Oxford and New York with eminent Australian scientist Professor Karen Day, who is now head of the prestigious Department of Medical Parasitology at New York University School of Medicine.

Working with researchers based in the UK, USA, Africa, and Papua New Guinea, 

Dr Barry had discovered that different populations of malaria parasites had different types of var genes. To track the differences she developed a high throughput population genetic framework to analyse the extraordinary diversity.

She said “Malaria parasites live in the red blood cells of a human host for part of the life cycle. During this time, molecules that stimulate an immune response are placed on the surface of the cell. These molecules can switch by changing the var gene that is expressed, which allows the parasites to hide and improve their chance to be transmitted to another mosquito carrier.”

The framework allows her to look at multiple var genes in a single genome.  The process begins by amplifying all of the genes at once and cloning them so that they can be sequenced individually. The raw sequence data is then put into a bioinformatics pipeline. This cleans up the data and lumps clones that have the same sequence together.

“We do that for each parasite isolate, so what we have at the end of the pipeline is a set of gene sequences that we can compare between parasite isolates,” she said.

This study can be done within a population, and also between populations, because the analysis looks at the gene sequences and how they are related to each other. Researchers can then identify if the parasite isolates share particular genes. This information can be used to provide a rational basis for malaria vaccines, clinical trials and surveillance.

“What you generally see is that within a population there is more gene sharing between parasite isolates because they are related to each other, just like a human population,” she said.

Dr Barry went on to say “In Papua New Guinea we also discovered a smaller number of var genes than expected, which makes the development of a var gene-based vaccine more feasible than previously thought”

Dr Barry believes that population genomics is a powerful tool in vaccine design. It can define the range and organisation of naturally occurring malaria parasites and then measure the effects of a vaccine or drug pressure on their genome evolution. 

The Papua New Guinea research is made possible through collaboration with Professor John Reeder from the Burnet Institute, who has been funded by the Gates Foundation to conduct malaria drug trials there.   

Professor Reeder’s team will collect blood samples from children every three months for two years, across four sites in PNG, and these will be made available for the genomic study.

Dr Barry said “It is a really valuable resource because I can look at genetic diversity in populations across PNG over time.  We hope by looking at multiple populations you can see whether there are differences within the country. If not, we can examine just one population and design a vaccine for all. We can do this for the var genes as well as other important vaccine candidates”

Her research has already established differences in the var genes between the malaria parasite in Africa and PNG. In Africa some people have developed immunity to the malaria parasite but it is unknown whether they are immune to malaria parasites in other places and this has big implications for migration.

Clones generated in Dr Barry’s research will also be used for further collaborations with immunologists at the Walter and Eliza Hall Institute and the Queensland Institute of Medical Research.
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