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A key interaction that causes severe malaria is the binding of the endothelial protein C receptor
(EPCR) to CIDRa1, a specific domain within a malaria virulence protein. X-ray crystallography
revealed how newly identified antibodies can interrupt this interaction. Left: X-ray crystallography
structure of CIDRa1.4, a variant of CIDRa1, in complex with the C7 antibody. Right: Superposition
of EPCR in complex with the same CIDRa1 variant, showing that C7 directly blocks where EPCR
would typically bind with CIDRa1, thus inhibiting the interaction responsible for severe malaria.

(Credit: Evelien Bunnik, Nick Hurlburt)

Outsmarting malaria’s
molecular disguise

Malaria causes approximately 600,000
deaths each year, mainly among young
children living in sub-Saharan Africa, and
ten times as many suffer from severe forms
of the disease that result in long-lasting
health and socioeconomic consequences.
In the last few years, malaria progress has
largely plateaued and emerging vaccines
lack sufficient success rates, necessitating
new interventions to combat this disease.

An important interaction that underlies
severe malaria is the binding between

the endothelial protein C receptor (EPCR)
to CIDRa1, a specific domain within a key
protein expressed on the surface of
infected red blood cells. However, CIDRa1
has evolved extensive amino acid sequence
diversity, enabling it to appear in

thousands of variants and hampering
vaccine development that targets its
interaction with EPCR. In this study,
researchers identified two antibodies
that can inhibit the interaction between
EPCR and CIDRa1 despite this sequence
diversity and structurally characterized
their mechanism for preventing

this interaction.

The receptor interceptor

The researchers isolated B cells—white
blood cells that produce antibodies to fight
infections—from three Ugandan adults
with acquired immunity to malaria. B cells
that reacted to either of the two most
diverse variants of CIDRa1 were then
cultured to produce antibodies, and these
antibodies were further screened to
identify their ability to interrupt the
interaction between EPCR and different

Scientific
Achievement

Researchers discovered two anti-
bodies that can prevent the protein
interactions responsible for severe
malaria and elucidated their binding
mechanism at the Advanced Light
Source (ALS).

Significance
and Impact

These broadly reactive antibodies
are likely to represent a common
mechanism of acquired immunity
to severe malaria and offer novel
insights for vaccine design or
targeted treatment.

variants of CIDRa 1. The monoclonal
antibodies C7 and C74 were found to

be the most effective in blocking the
binding of CIDRa1 and EPCR, preventing
the interaction across a wide range of
CIDRa1 variants.

Using x-ray crystallography at ALS
Beamline 5.0.2, the researchers
characterized C7 in complex with
CIDRa1.4, avariant of CIDRa1. Despite
the small crystal used for this experiment,
the high flux of the ALS enabled detailed
structural analysis with high resolution.
By overlaying the structural model of

C7 in complex with CIDRa1.4 with that of
EPCR in complex with the same CIDRa1
variant, the researchers found that C7
directly blocks binding to EPCR.

When researchers overlaid the ALS data
with electron microscopy structural data,



they found that C7 interacts with two
different variants of CIDRa1 in nearly
identical manners. The antibody targets
conserved sites—regions that are
similar across different variants—which
explains how it can broadly prevent the
interaction between CIDRa1 and EPCR
despite the wide amino acid sequence
diversity in CIDRa1.

Towards a new vaccine

Although C74 was derived from a different
individual than C7 and has a different
structure, it was found that the sites bound
by both antibodies were very similar. There
are only three amino acid residues that are
conserved across different variants of
CIDRa1, yet these are the key sites used
by both C7 and C74 to bind to CIDRa1.
Incredibly, the immune response of two
different individuals developed the same
strategy to prevent the interaction
between CIDRal and EPCR.

Now that the researchers understand

the minimal epitope, or minimal region,
that these two broadly reactive antibodies
recognize in CIDRa1, the next step is

to design small antigens that mimic this
surface area and direct the immune
response to the conserved features of this
epitope. These can then be used as
immunogens to elicit antibodies similar to
C7 and C74, with the goal of developing a
malaria vaccine that protects against the
most severe complications of this disease.
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