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Bacterium cleans up
uranium, generates
electricity

Department of Energy-unded researchers have decaded and
analyzed the genome of a bacterium with the
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published in the December 12th issue of Science, researchers at The
Institute for Genomic Research (TIGR) and the Uni

sachusetts, Amherst, report that Geobacter sulfurreducens
possesses extraordinary capabilities to transport electrons and
“reduce” metal fons as part of its energy-generating metabolism.
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bacterium that cleans up uranium contamination and
generates electricity

WASHINGTON, DC — Department of Energy-funded researchers have
decoded and analyzed the genome of a bacterium with the potential to bioremediate radioactive metals and generate electricity. In an article.
published n the December 12th e of Science,researchers at The Insitute for Genomic Research (TIGR) and the University of

Iherst, report that Geobacter sulfurreducens possesses extraordinary capabilities to transport electrons and "reduce”
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The contamination of groundwater with radionuclides and metals is one of the most challenging environmental problems at Department of
Energy former nuclear weapons production sites. Researchers at the University of Massachusetts have previously found that Geobacter
Species can precipitate a wide range of radionuclides and metals (including uranium, technetium and chromium) from groundwater,
preventing them from migrating to wells o rivers where they may pose a risk to humans and the environment.

The analysis of the genome sequence revealed a number of capacities that had not been previously suspected from past research on this
microbe. "We've provided a comprehensive picture that has led to fundamental changes in how scientists evaluate this microbe, " sai
Barbara et the TIGR researcher who e the genome project and s the irst author of the Sclnce paper. “Research based on genome
data has shown that this microbe can sense and move towards metallic substances, and in some cases can SUrvive in environments with
e T e e i e e rariant

The other main project collaborator was Derek Lovey, a professor of microbiology at the University of Massachusetts, Amherst, who
dscovere the Geabacter famil of acteri anc has e projects o assess thlr biology and thelr potential for boremeclation. Loviey sl

“Sequencing the genome of Geobacte sulfurredicens s radiallychanged our concepts of how tis organiam functions n subsurfac
envronments.” The genome analysis, he sad, “revealed previously unsuspected physiological properties: of the bactsriom and aso gave
Selentiste Inloht Int s metabol mechaniss that the organiar ses 1 Narvest anergy from the environment,

Geobacter reduces metal ions in a chemical process during which electrons are added to the ions. As a result, the metals become less
Soluble in water and precipitate into solids, which are more easily removed. Small charges of electricity are also created through the
reduction process. Geobacter is also of interest to the Department of Energy because of its potential to create an electrical current in a "bio-
battery.”

Geabaster microbes are widly distributed n nature an o ubsurfacs

e e e el
oreciphane ore raclomacides ane metal. These fncings are now Servig a5 the base Tor - tom of & boremediation rategy imed ot
removing uranium from groundwater at a Uranium Mill Tailings Remedial Action site near Rifle, Colorado.

The Naturaland Acceerated Bioremeation Research (NABIR) and Microbal Genome Programs n te dspartment's Office of Science unded
he $800.000 G. sulfrrecicens sequencing project. The gerome sequence s now serving ss the basis fr detaled Investigations, upported
by the department's Ganomos to Lie program, into the abilty of Gegbacter to recuce radonucides and metals and o generate o lctricy
THa NABIR propraen's Messior 15 o Brivide the furlarontal science that willserve s the basis for development of cost-ofioct

loremediaton and ong-tarm stawardatip ofraclonuclides and metls n the subsrface ot DO sites. The focus of the program s on
strategies leading to long-term immobilization of contaminants in place to reduce the risk to humans and the environment. The NABIR
rogram encompasses both nrinsi boremeclation by naturaly ocurring microtil commanitiss, a wel as accelerated bioremedation
nrough the use of Brostmulation - additon of Inorganic o oTGanc PutGNts. More information on NABIR 15 availae at www. 1 GOV/NABIR
a1 on the Microbial Genome Program at hts//doeganomes ord

DOE's Office of Science is the single largest supporter of basic research in the physical sciences in the nation, manages 10 world-class
national laboratories and builds and operates some of the nation's most advanced R&D user facilities. Its web site address is www.science.
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