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A new study in Applied and
Environmental Microbiology has 
provided an inventory of the bacteria
that populate the gypsy moth
midgut, an alkaline environment. The
composition of the simple bacterial
community that was found largely
depends on the diet of the larval moth.

The midgut of the gypsy moth is
typically pH 8–10, but can reach 
pH 12, making this an excellent
model for investigating how bacterial
inhabitants cope with alkaline condi-
tions. Microbial communities that
thrive in acidic conditions have 
been documented in environments
including the human stomach or hot
springs, but communities that can
contend with  alkaline environments
are less understood. Culturing, PCR
and terminal restriction fragment
length polymorphism (T-RFLP) were
combined in this study to analyse the
moth’s bacterial community.

Broderick and colleagues analysed
the microbial community in the guts
of individual gypsy moth larvae
hatched in sterile conditions and fed
an artificial diet, from eggs that either
originated from a culture collection,
or were collected from field sites. PCR
and T-RFLP revealed that the micro-
bial composition was surprisingly
consistent and wasn’t dependent on
the egg source.

Several new bacterial phylotypes
were identified, but the overall
diversity, which ranged from 7–15
phylotypes, was low compared with
the human intestine — at least 500
phylotypes — and the termite gut

— at least 50 phylotypes. Not sur-
prisingly, new phylotypes were found
by culture-independent methods,
but more surprisingly, culturing also
yielded new phylotypes, some of
which were only distantly related to
known bacterial species.

By analysing the guts of larvae
hatched from one type of egg but
fed different diets, the authors
found that diet had a big effect on
bacterial diversity in the moth 
gut. However, regardless of the food
eaten, Enterococcus faecalis and an
uncultured Enterobacter species were
always resident in the moth gut.
E. faecalis isolates were physiologically
quite different from clinical isolates
— this species might be more diverse
than previously suspected.

Few studies have addressed the
relationships of microbial symbionts

with moths and butterflies, one of
the largest insect orders. Where 
the gut bacterial inoculum comes
from, how the bacterial community
copes with alkaline conditions, and
whether the bacterial symbionts 
contribute to insect physiology and
development are all good questions.
By using this model system,
combined with metagenomics,
researchers can now try and link the
community structure in the insect
gut to community function.

Susan Jones
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