








Acidithiobacillus thiooxidans
“Sulfur-breathing, acid-loving rod”

Domain: Bacteria

Habitat: Sulfide-rich, underground cave systems in
Mexico, Italy and elsewhere.

Energy Source: Chemotroph. Uses chemical energy
found in inorganic compounds (hydrogen sulfide).

Challenges to Life: Extreme pH, darkness, limited

food resources, low oxygen, toxic gases

Adaptation: Builds a “snottite” to concentrate its
acidic waste products. Snottites are too acidic for
most other organisms, reducing competition for
nutrients. Jon pumps raise the pH inside the cell,
making it less acidic than its surroundings.

Talent: Acidophile. Grows best at pH 0-1. Most life
lives between pH 5 and 8; water has a pH of 7.

Application: Researchers study snottites to learn
more about early Earth environments, cave
formation or expansion, and the possibility of life on
other planets—underground.

(Cupriavidus metallidurans
“Metal enduring”

Domain: Bacteria

Habitat: Soils rich in natural metals or metal waste
— from mines and processing plants.

~ Energy Source: Chemotroph. Uses chemical energy
from inorganic compounds.

~ Challenges to Life: Toxic chemicals
oy

Adaptation: Metal-binding proteins convert metal
= dissolved in liquid into solid metal. Solid metal is
pushed out of the cell through channels in the cell
membrane, called heavy metal exporters.

Talent: Metallophile. Thrives in places contaminated
- with toxic heavy metals.

— Application: Researchers hope to use the microbe's
genes as biosensors, tools that would help industries

™ more easily locate gold for mining. This organism

— may also be useful in cleaning up areas contaminated

—  with heavy metals.
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“Giant tube worm”
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E Domain: Eukaryote (Animal — Annelid)

Habitat: The deep sea, near geyser-like vents on the
ocean floor, miles below the surface.

Energy Source: Chemotroph. Uses chemical energy
from organic compounds.

Challenges to Life: Extreme pressure, darkness, low
nutrients, toxic chemicals and extreme temperatures

(vent water can be over 300°C / 572°F)
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Adaptations: Through symbiosis with bacteria,
converts vent chemicals into food. How this and
other organisms survive crushing water pressure is
unknown. High pressure changes the activity of some
genes, but the functions of these genes are unknown.

Talent: Piezophile. Thrives in high pressure miles
below the sea surface.

Application: Enzymes from this organism could be
useful in industry because they function at high
temperature and high pressure.




