Opening windowsto the origins of life

Lovley details discovery
of iron-eating bacteria
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Microbiologist Derek Lovley has made a discov-
ery which opens a window to under standing how life
began on Earth. Lovley has determined that certain
kinds of microorganisms, which live several miles
below ground, can useiron to metabolize their food.

Thefindingsarereported in the Sept. 3 issue of
thejournal Nature, and will be featured in an up-
coming segment of the television show " Discover
Magazine," on the Discovery Channel. Lovley, head
of the Microbiology Department, studies unusual
forms of anaer obic microorganisms: in other words,
bacteriathat transform their food into ener gy with-
out using oxygen.

"Theresearch helpsusto understand life on
Earth alittle bit better," Lovley said, " but it also has
apractical side."

His previousresear ch has demonstrated that mi-
croorganismsthat can grow on iron can beused in
treating contaminated groundwater. The microor -
ganisms use petr oleum contaminants, such as ben-
zene, asfood, and literally eat away at contamina-
tion. These organisms can also remove toxic metals
such as uranium and chromium from contaminated
waters. His most recent findings focus on " hyper -
thermophiles': literally, those who love hot tem-
peratures. Hyperthermophiles are the organisms
most closely related to early forms of life, from
which modern bacteria, plants, and animals have
descended, Lovley said.

It was previoudly believed that some of the first
microor ganisms used sulfur to grow. But geologists

noted that sulfur did not exist in the proper form on
early Earth. Therewas, however, abundant iron, so
Lovley set about determining whether iron could
serve as an ener gy source for these early bacteria.

"You can't go back threebillion years, but you
can study these hyperthermophiles, which arethe
modern organisms most closely related to early life"
said Lovley.

Studying seven species of hyperther mophiles, he
determined that every single one could useiron to
metabolize itsfood. Thislendsweight to thetheory
that iron was essential for the growth of early life on
Earth, according to L ovley. One type of hyperther-
mophilein particular, thermotoga, used iron in a
very central way, and sulfur in avery trivial way,
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suggesting that iron was mor e central to the metabo-
lism of early organismsthan sulfur. All of the hyper-
thermophiles converted iron oxide to the magnetic
mineral, magnetite, during their growth on iron.

Thisissignificant because geologists have found
large accumulations of magnetite on early Earth.
Furthermor e, magnetite found deep below the
Earth'ssurface and in a Martian meteorite discov-
ered in Antar ctica has been thought to provide evi-
dence for the possibility of life existing in these
extreme environments.



