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Bacteria in wasp antennae produce antibiotic
cocktails

April 12 2011

The beewolf larva hibernates for several months in its cocoon before the adult
insect hatches. Antibiotics on the surface of the cocoon, produced by symbionts,
guarantee protection against microbial pests during such a protracted
developmental stage. The amount of antibiotics was visualized by means of
imaging techniques based on mass spectrometry (LDI imaging) and merged as
pseudocolours onto the cocoon. Credit: Johannes Kroiss and Martin Kaltenpoth,
MPI for Chemical Ecology, Jena (Photomontage).

Bacteria that grow in the antennae of wasps help ward off fungal threats
by secreting a 'cocktail' of antibiotics explains a scientist at the Society
for General Microbiology's Spring Conference in Harrogate.

Dr Martin Kaltenpoth describes how this is the first known example of
non-human animals using a combination prophylaxis strategy similar to
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the one used in human medicine. This discovery could help us find novel
antimicrobials for human use and lead to more effective strategies for
using them.

Female beewolf digger wasps cultivate symbiotic Streptomyces bacteria
in unique antennal glands and secrete them into their larval brood cells.
The larvae take up the bacteria and incorporate them in the cocoon while
spinning it. On the cocoon, the bacteria provide protection against a wide
range of potentially detrimental fungi and bacteria by producing a
cocktail of at least nine different antibiotic substances.

Dr Kaltenpoth from the Max Planck Institute for Chemical Ecology in
Germany explains why the results are so fascinating. "We are studying
one of the few known symbiotic interactions in which the bacterial
partner defends its host against pathogens - rather than providing a
nutritional benefit, which is more common. Such defensive interactions
have so far been largely overlooked, yet they are probably much more
widespread than is currently recognized."

Studying more about insect-bacteria symbioses also has potential clinical
benefits. "Learning about defensive symbioses will help us understand
how mutualistic interactions between insects and bacteria evolve,"
suggested Dr Kaltenpoth. "Importantly, it will also tell us more about the
exploitation of bacterial antibiotics by animals other than humans and
about the, as yet, surprisingly little-studied role of antibiotics in nature."

The symbiotic bacteria secrete a mixture of antimicrobial compounds on
the walls of the cocoon to ward off microbial threats. A similar
combination prophylaxis (also known as combination therapy) approach
is increasingly used in human medicine. Such a treatment exploits the
complementary action of two or more antibiotics. It results in a higher
efficacy against a broader spectrum of pathogens and is known to
prevent micro-organisms from developing resistance to the antibiotic
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substance. "Understanding how insects use this approach to defend
themselves against pathogens may provide us with insight to help design
better strategies to combat increasingly resistant human pathogens,"
explained Dr Kaltenpoth. "What's more, identifying the components of
the antibiotic cocktails produced by a wide range of beewolf species may
yield novel antimicrobial compounds that might be useful for human
medicine."
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