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Streptococcus pneumoniae. Credit: CDC/Dr. M.S. Mitchell

Vaccines that protect people from infection by Streptococcus
pneumoniae, which kills up to 1 million children ever year worldwide,
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train the immune system to recognize the pathogen's thick sugar capsule.
Pneumococcus capsules are not only the active ingredient in vaccines;
they're also key to the pathogen's virulence. But different strains have
different capsules, which means vaccine researchers need to identify all
capsule types.

This week in mBio, pneumococcus experts at the University of Alabama
at Birmingham describe a newly-found capsule—the 100th to be
identified since the pathogen was first discovered in the late 19th
century. Microbiologist Moon Nahm, M.D., who led the study, said
identifying new capsules is critical to keep up with the rapidly changing
bacteria and update vaccines that can save lives.

Current pneumococcal vaccines contain 10-13 different types of
capsules, and they cause a person's immune system to produce antibodies
against those capsules. "If you get rid of the capsules, then the bugs
cannot cause the infection," Nahm said.

But pneumococcus is a moving and constantly evolving target. As
vaccines vanquish some capsules, new ones emerge that can shield the
virus from the immune system. As a result, the vaccines become less
effective, and the pathogen still poses a serious threat, even to
immunized children. Nahm likened the pursuit of a pneumococcus
vaccine to an ongoing game of whack-a-mole: Even as it protects people
against known capsules, new ones pop up.

"Pneumococcus is smart," said Nahm. "It's critical for scientists to know
about different capsule types." In the last decade or so, Nahm's lab in
Birmingham—recognized as a reference lab by the WHO—has
identified 10 new capsules. His research focuses on finding ways to
make vaccines both more effective and less expensive. (The current
pneumococcal vaccine costs about $100 per dose, putting it out of reach
for many children in low-income countries.)
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Nahm and his collaborators discovered the new capsule after being
contacted by the Global Pneumococcal Sequencing (GPS) project. With
funding from the Bill and Melinda Gates Foundation, GPS researchers
had sequenced the genomes of more than 20,000 pneumococci strains.
When those researchers found strains with capsule genes they didn't
recognize, they sent the strains to Nahm's group, which identified the
new and 100th capsule structure.

Notably, Nahm and his team discovered that some of the genes
responsible for the new capsule came from oral streptococci, germs that
live in the mouth and nose. Oral streptococci rarely cause diseases and
are usually thought to be benign (though they can cause cavities). The
connection suggests that the pathogenic pneumococci can capture
advantageous genes from other, less harmful bacteria.

That ability may help the pathogen hide even better in the body. Nahm
said diagnostic tests will need to differentiate between the genes in
benign bacteria, and those in streptococci. "We have to improve our
diagnostic assays in the future to avoid false positives," he said. That
connection may also affect vaccine research. "If we don't know which
gene is coming from which species, then we could get the vaccine design
wrong."

Provided by American Society for Microbiology

Citation: How to improve the pneumococcus vaccine (2020, May 19) retrieved 9 May 2024 from
https://medicalxpress.com/news/2020-05-pneumococcus-vaccine.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/tags/genes/
https://medicalxpress.com/tags/capsule/
https://medicalxpress.com/tags/diagnostic+tests/
https://medicalxpress.com/tags/vaccine/
https://medicalxpress.com/news/2020-05-pneumococcus-vaccine.html
http://www.tcpdf.org

