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Unconventional T cells promote immunity to
malaria

December 1 2021

Alphonse Levaran's drawings of malaria parasites invading red blood cells in the
year 1880, now updated with new research showing that the immune system
adapts to protect us from disease. Credit: Artwork created by Dr Erica Tandoori.

Monash University's Biomedicine Discovery Institute researchers have
made a vital breakthrough in the understanding of a new facet of the
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immune response to malaria, which will help in the development of a
vaccine.

Malaria is caused by an infection with a deadly parasite species called
Plasmodium falciparum and although it is one of the world's most
prevalent global diseases, efforts to develop an effective vaccine have
been restricted by a lack of understanding of the immune response that
drives immunity. The World Health Organization estimates there are 200
million infections and 500,000 deaths each year as a direct result of
malaria.

The new study found that a poorly understood group of immune cells,
called gamma delta T cells, were directly involved in promoting clinical
protection from malaria. These gamma delta T cells express a unique T
cell receptor (TCR) that was involved in the recognition of P. falciparum
parasite fragments.

By using human samples from clinical trials exploring the natural
immune response to malaria, the scientists were able to obtain a detailed
map of how gamma delta T cells and the gamma delta TCR respond to
repeated seasonal and experimental P. falciparum infections.

While many aspects of the immune system's defense mechanisms are
actively avoided or dampened by the complex life cycle of P.
falciparum, gamma delta T cells were highly responsive and evolved to
tolerate repeated P. falciparum infections. This work reshapes the
understanding of how these T cells interact with dangerous pathogens
and provides new avenues for future discoveries.

The findings are published today in Science Translational Medicine.

The study was led by Dr. Martin Davey and first author Dr. Anouk von
Borstel.
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Dr. von Borstel, a postdoctoral research fellow in the Davey lab, said:
"Our findings that gamma delta T cells are an important component of
an effective immune response to malaria will be very important for the
development of future vaccines.

"Gamma delta T cells are not very well understood and our findings
show that the gamma delta TCR is critical to their response to malaria
which will open new areas to harness these cells for infectious diseases."

Lead author Dr. Davey said: "These cells have long been thought to be
involved in immunity to malaria, but their potential role and how they do
this has not been elucidated. This international study provides a
breakthrough in our understanding of gamma delta T cell immunity and
evidence for their vital importance in combating infectious pathogens.

"These are important T cells that form a major component of the
immune response to malaria. With a greater understanding of how our
immune system operates in response to infectious disease, we can reveal
crucial factors that can be delivered by next-generation vaccines."

The study represents a cross-disciplinary and international collaboration
between researchers from the United States National Institute of Allergy
and Infectious Disease (NIAID), Uniformed Services University,
University of Maryland, University of California San Francisco, Emory
University, Monash Children's Hospital, Monash University and Walter
and Eliza Hall Institute. This research was supported by funding from
the Rebecca L. Cooper Medical Research Foundation and the Australian
Research Council.

The paper in Science Translational Medicine 1s entitled "Repeated

Plasmodium falciparum infection in humans drives the clonal expansion
of an adaptive yd T cell repertoire."”
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More information: "Repeated Plasmodium falciparum infection in
humans drives the clonal expansion of an adaptive Y& T cell repertoire’
Science Translational Medicine (2021). DOI:
10.1126/scitranslmed.abe7430
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