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Why Microhes?

Microbes have an enormous range of chemical capabilities, some of which surpass human
technologies and have far-reaching implications for addressing DOE mission challenges.
Researchers thus far have only scratched the surface of understanding the diversity of microbes,
which live in virtually all environments and make up a significant portion of the Earth’s biomass. Office of Science
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What’s a Microbe? What’s a Genome?
Microbes are the invisible bacteria, archaeae, protozoa, and fungi that inhabit our

environment—our bodies, our food and water and even the air we breathe. A genome is all the
DNA in any organism. It contains the information that orchestrates the chemical reactions
" Paciic Northwest National Laboratory needed for all life functions.

AN

Saurce: Jim Frederickson,

Anne Fellbirkeland, - by
University of Bergen, Norway

Borrelia burgdorferi B31 H Aquifex aeolicus VF5
e c " n uuv Brucella melitensis 16M Iﬂ e c " ﬂ ﬂuv a " Archaeoglobus fulgidus DSM4304

Enterococcus faecium Bifidobacterium longum DJO10A

Exiguobacterium 255-15 (NASA) 1 1 H Brevibacterium linens BL2
eve u I] m e “ Haemophilus somnus 129PT u I] I e I c rﬂ I ﬂ u uv Clostridium acetobutylicum
7 Mycoplasma genitalium G-37 Ehrlichia chaffeensis sapulpa

Pilul Pruiecls Psychrobacter 273-4 (NASA) PrOduCtion Of Cbemicals tO Ehrlichia canis jake

Streptococcus suis 1591 Halobacterium halobium
Xylella fastidiosa Dixon (almond) improve process efficiency Lactobacillus brevis ATCC367
Production Xylella fastidiosa Ann1 (oleander) Lactobacillus bulgaricus ATCCBAA-365
Lactobacillus casei ATCC334
Lactobacillus gasseri ATCC33323
TR T Lactococcus lactis cremoris SK11
Pl Leuconostoc mesenteroides
ey Magnetococcus MC-1
A. fuj’gidus g Magnetospirillum magnetotacticum
M S MS-1 ATCC31632
Oenococcus oeni PSU1
Pediococcus pentosaceus ATCC25745
e Pseudomonas syringae B728a
a'gnetococcus MCI Pyrobaculum aerophilum
Pyrococcusifuriosus
Streptococcus thermophilus LMD-9
Thermotoga maritima M5B8

and biotechnology

T. maritima

Source: R, B. Frankel et al.,
Blophys. J. 73, 994—1000 (1987}

Source: J. Tiedje, Center for Microbial Ecology, Michigan State University

il Clostridium thermocellum ATCC27405
e u u se eu rﬂ a I u " Cytophaga hutchinsonii ATCC33406

Microbulbifer 2-40

Efficient conversion of biomass """ e Management of global carbon
to products such as ethanol, methane, and hydrogen to help stabilize climate

& e / ‘Source: Caroling Harwood,

P i . £ — University of lowa

Innovative, High-Impact Science
In 1994 DOE initiated the Microbial Genome Program as a spinoff of its Human Genome

Program. MGP's goal is to generate biological solutions to challenging DOE missions in
energy, environmental cleanup, biodefense, and global climate change. Scientists expect to
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find a vast repertoire of useful functions in the microbial world.
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