
 

Research reveals possible strategy for
blocking the spread of pneumococcal disease
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Rosch and his colleagues used high-throughput genetic screening of more than
65,000 S. pneumoniae mutants to search for factors required for transmission.
Credit: St. Jude Children's Research Hospital

St. Jude Children's Research Hospital scientists have reduced
transmission of pneumococci in mice using an experimental vaccine that
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targets proteins on the surface of the bacteria. The research appears
online today in the journal Cell Host & Microbe.

The results suggest a possible strategy for eliminating Streptococcus
pneumoniae (pneumococcus) with combination vaccines that block
bacterial transmission and prevent invasive disease. Current vaccines
have helped reduce pneumococcal disease, but have done little to stop
bacterial transmission.

S. pneumoniae is the most common cause of sepsis, pneumonia,
meningitis and middle ear infections in young children. Cancer patients,
people 65 and older and others are also at an increased risk of invasive
disease.

"A key aspect of pneumococci's success is the ability to transmit from
one host to another, yet that process and the factors involved are not well
understood," said corresponding author Jason Rosch, Ph.D., an associate
member of the St. Jude Department of Infectious Diseases. "These data
suggest that rationally designed combination vaccines may offer a way to
disrupt the spread and eliminate invasive disease that threatens young
and old alike."

S. pneumoniae lives in the nasal passages of most people at some point in
their life, often beginning at an early age. Once pneumococcus has
colonized a host, the germ can infect others or move deeper into the
body and cause invasive disease. Vaccines are available to prevent
invasive disease, but they are not as effective at blocking transmission.

Transmission essentials

Rosch and his colleagues used high-throughput genetic screening of
more than 65,000 S. pneumoniae mutants to search for factors required
for transmission.
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Using a model developed by St. Jude biostatisticians, the researchers
identified about 70 bacterial proteins that played an important role in
transmission from infected to uninfected ferrets. Investigators confirmed
the findings in mice.

Many of the proteins were involved in metabolism, transcriptional
regulation and competency (bacterial exchange of genetic material).

The transmission factors also included surface proteins—PiaA and
CppA. Vaccinating female mice with either or both proteins blocked
transmission of pneumococcus to their offspring compared to those born
to mice who received a current vaccine.

  More information: Hannah M. Rowe et al. Bacterial Factors Required
for Transmission of Streptococcus pneumoniae in Mammalian Hosts, 
Cell Host & Microbe (2019). DOI: 10.1016/j.chom.2019.04.012
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