Genetic diversity helps to limit infectious
disease
13 April 2016
New research by University of Exeter academics
shows that genetic diversity helps to reduce the
spread of diseases by limiting parasite evolution.

CRISPR-Cas immunity of bacterial host
monocultures. However, on mixed bacterial
populations - which have much more genetic
diversity in the CRISPR-Cas system - the virus was
unable to evolve and therefore went extinct. The
The idea that host diversity can limit disease
ability of viruses to evolve high infectivity was thus
outbreaks is not new. For example, crop
shown to directly depend on the level of host
monocultures in agriculture - which lack genetic
diversity - can suffer severe disease outbreaks that genetic diversity. Hence, mixing monocultures
together can increase the immunity level of the
sweep through the entire population. But why is
population as a whole, a feature known as herd
this?
immunity.
The study led by the University of Exeter provides
an answer. To study the effects of host diversity on The conceptual insights from this fundamental
disease spread, the researchers used a virus that research on bacteria and their viruses are likely to
be general and the conclusions could therefore
can infect and kill bacteria. The bacteria defend
themselves using a sophisticated immune system, have future application in for example agriculture
and conservation biology.
known as CRISPR-Cas, which captures random
DNA fragments from the virus. This "genetic
The paper, The diversity-generating benefits of a
memory" protects the bacteria against future
prokaryotic adaptive immune system, is published
infections.
in the journal Nature.
CRISPR-Cas generates lots of diversity because
every bacterium captures a different piece of virus
More information: Stineke van Houte et al. The
DNA. Hence, after virus exposure every bacterium diversity-generating benefits of a prokaryotic
with CRISPR-Cas immunity is unique and diversity adaptive immune system, Nature (2016). DOI:
in the population is therefore high. This turned out 10.1038/nature17436
to be ideal to test if and why host diversity limits
the spread of disease.
In their experiments, the researchers isolated
individual bacteria, and grew them either in
monoculture, or mixed them together in diverse
populations. Dr. Stineke van Houte recalls:
"Viruses could spread on monocultures but when
the individual bacteria were mixed together, the
virus went extinct very rapidly. This revealed a
strong monoculture effect in our experimental
system."
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Next, the researchers investigated why viruses
could persist so much easier on monocultures
compared to diverse bacterial host populations.
They found that this was because of rapid
evolution of the virus, which evolved to overcome

1/2

APA citation: Genetic diversity helps to limit infectious disease (2016, April 13) retrieved 15 January
2021 from https://phys.org/news/2016-04-genetic-diversity-limit-infectious-disease.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.

2/2
Powered by TCPDF (www.tcpdf.org)

