
 

Research reveals how antibodies neutralize
mosquito-borne virus

April 2 2013, by Emil Venere

Researchers have learned the precise structure of the mosquito-
transmitted chikungunya virus pathogen while it is bound to antibodies,
showing how the infection is likely neutralized.

The findings could help researchers develop effective vaccines against
the infection, which causes symptoms similar to dengue fever, followed
by a prolonged disease that affects the joints and causes severe arthritis.
In recent outbreaks, some cases progressed to fatal encephalitis.

The researchers studied "virus-like particles," or non-infectious forms of
the virus. They also obtained near atomic-scale resolution of the virus
attached to four separate antibodies.

"We knew these antibodies neutralize the real virus, so we wanted to
know how they do it," said Michael Rossmann, Purdue University's
Hanley Distinguished Professor of Biological Sciences.

Findings are detailed in a research paper appearing Tuesday (April 2) in
the journal eLife.

The scientists used a technique called cryoelectron microscopy to
uncover critical structural details about the virus-like particles bound to
the antibodies. The particles are made of 180 "heterodimers," molecules
made of two proteins: envelope protein 1, or E1, and envelope protein 2,
or E2.
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The findings show the precise structure of the virus-like particle bound
to a key part of the antibodies, called the antigen binding fragment, or
Fab, which attaches to the heterodimers making up the virus's outer shell
. The analyses showed that the antibodies stabilize the viral surface,
hindering fusion to the host cell and likely neutralizing infection.

Chikungunya is an alphavirus, a family of viruses that includes eastern
equine encephalitis.

"This is the first time the structure of an alphavirus has been examined
in this detail," Rossmann said.

The research is aimed at learning precisely how viruses infect humans
and other hosts, knowledge that may lead to better vaccines and antiviral
drugs, Rossmann said.

Chikungunya in 2005 caused an epidemic on Réunion Island. A mutation
in the E1 protein has allowed the virus to replicate more efficiently,
which is considered the primary reason for its recent extensive spread,
infecting millions of people in Africa and Asia.

  More information: Structural Analyses at Pseudo Atomic Resolution
of Chikungunya Virus and Antibodies Show Mechanisms of
Neutralization, eLife, 2013. 

ABSTRACT
A 5.3 Å resolution, cryo-electron microscopy (cryoEM) map of
Chikungunya virus-like particles (VLPs) has been interpreted using the
previously published crystal structure of the Chikungunya E1-E2
glycoprotein heterodimer. The heterodimer structure was divided into
domains to obtain a good fit to the cryoEM density. Differences in the
T=4 quasi equivalent heterodimer components show their adaptation to
different environments. The spikes on the icosahedral 3-fold axes and
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those in general positions are significantly different to each other,
possibly representing different phases during initial generation of
fusogenic E1 trimers. CryoEM maps of neutralizing Fab fragments
complexed with VLPs have been interpreted using the crystal structures
of the Fab fragments and the VLP structure. Based on these analyses the
CHK-152 antibody was shown to stabilize the viral surface, hindering
the exposure of the fusion-loop, likely neutralizing infection by blocking
fusion. The CHK-9, m10 and m242 antibodies surround the receptor-
attachment site, probably inhibiting infection by blocking cell
attachment.

Provided by Purdue University

Citation: Research reveals how antibodies neutralize mosquito-borne virus (2013, April 2)
retrieved 20 March 2024 from https://medicalxpress.com/news/2013-04-reveals-antibodies-
neutralize-mosquito-borne-virus.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is
provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

3/3

https://medicalxpress.com/news/2013-04-reveals-antibodies-neutralize-mosquito-borne-virus.html
https://medicalxpress.com/news/2013-04-reveals-antibodies-neutralize-mosquito-borne-virus.html
http://www.tcpdf.org

