
High magnification image of gut fluid and spiro-
chetes, several of which are H2- c o n s u m e r s .

THE CURRENT FOCUS OF
PROFESSOR JARED LEAD-
BETTER’S RESEARCH is the
mutually beneficial symbiosis
f o rmed between termites and their
diverse gut microbes. Te rmites are
i m p o rtant globally, being dominant
f i x t u res of many tropical and sub-
t ropical ecosystems. Far from being
m e rely the pests we rightfully asso-

ciate with domicile destru c t i o n ,
they play important roles in the
t u rnover of plant material into car-
bon dioxide and in the process of
N2-fixation. As it turns out, term i t e -
gut microbes play critical, irre-
placeable roles in both of these
i m p o rtant activities. Many of these
m i c robes are found unique to the
t e rmite gut, a tiny enviro n m e n t
unto itself about 1 to 10 micro l i t e r s
in volume. As many as 2,000
species of termites occur world-
wide, each with their own unique
m i c robiota: these insects play host
to a remarkable biodiversity.

Leadbetter has sought to bet-
ter understand the details of the
m i c robial involvement in these gut
functions. Specifically, he has
focused his re s e a rch on the cellular
n a t u re of a very unusual competi-
tion for hydrogen gas that occurs in
the gut. This fight occurs between
two distinct groups of micro b e s :
methane-generating A rc h a e a, and
a c e t a t e - p roducing B a c t e r i a. H2 i s
an important free interm e d i a t e

generated during the ferm e n t a t i o n
of wood polysaccharides in many
e n v i ronments, but its fate in the
t e rmite is remarkable. Te rmite gut
m i c robes typically convert the bulk
of cellulose-derived H2 into acetate
(neutralized vinegar), which is
t h e reafter used by the termite as a
key carbon nutrient. This contrasts
with other environs that might oth-

e rwise seem similar at first
blush, including the
rumen of the cow. There ,
the majority of the hydro-
gen gas is converted into
methane, a potent gre e n-
house gas with zero nutri-
tional value to the animal.
The gut tracts of animals
in general are a major
contributor to global
methane, but term i t e
emissions are re s p o n s i b l e
for only a few percent of

the total budget. However, if their
unusual acetate-generating bacteria
w e re absent, these insects’ methane
emissions could increase ten-fold,
p e rhaps becoming the most signifi-
cant biological source of this potent
g reenhouse gas. Thus, termites and
their microbes are important to
global atmospheric chemistry as
much for what they have evolved
n o t to emit, as for what they actual-
ly do. 

One surprising finding of
L e a d b e t t e r’s re s e a rch is that several
of the microbes catalyzing the con-
version of hydrogen gas into acetate
a re so-called spirochetes. These
helical- or wavy-shaped bacteria are
notorious for their undesirable
roles in the causation of disease in
animals. Diverse spirochetes are
the agents of diseases such as
syphilis and Ly m e ’s art h r i t i s .
H o w e v e r, Leadbetter’s re s e a rch has
revealed that in the termite, they
play useful roles. This notion was
recently extended by the finding
that several gut spirochetes are
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involved with the fixation of N2 g a s
into biologically useful form s — a n
i m p o rtant contribution to the pro-
t e i n - p o o r, wood diet of their hosts.
The view of spirochetes as being
beneficial to both their own imme-
diate environment, and to ours, is
novel. Leadbetter’s re s e a rch seeks
to continue to illuminate the
unique features of these micro b e s ,
the underlying bases for their inter-
actions within the guts of term i t e s ,
and their impact on the extern a l
e n v i ro n m e n t .
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C a l i f o rnia dampwood termites (Z o o t e rm o p s i s
a n g u s t i c o l l i s) feeding on pine bark.

Low magnification images of gut fluid and cel-
lulose-decomposing, H2- p roducing pro t o z o a .
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