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Until 1977 it was believed that life could be split neatly into two
groups —prokaryotes, the bacteria, which have na nucleus in
Their cells, and the eukaryotes, of everything else, which do.

Carl R. Woese of the University of llinois compared molecules

of RNA in different cels. RNA is one of the nucleic acids and

is responsible for putting together proteins in the cefl. He
concluded that a group of microbes that had been classified as
bacteria were different enough on the biochemical fevel to be
given their very own kingdom in the iving world. Thisied ta the
old kingdom of the bacteria being splitinfo two distinct parts:
the archaebacteria (ancient bacteria) and the eubacteria

(true bacteria),

The archaeans

The archagbacteria, aiso known as archaeans, are similar (o the
edbacteria in many ways. Both types of bacteria lack a nuclebs
for instance. The genes of the archaebacteria would seem to
suggest that they are the most ancient of Eaith's lfe forms, They
have genes that are similar to those found in eubacteria, but they
also possess some genes that are found only in eukaryotes, and 3
farge number of genes that are unique. More than SO percent of
the genes of archacans are completely different fram any genes
yet found in the other prokaryotes of in eukaryotes, Scientsts
are eager Lo learn the nature of the archaeans’ unique genes
‘and hope that they may offer valuable clues to the origin and
evolution of fife on Earth

Tough creatures

Many archaeans and some eubacteria are adapted to the
conditions widely believed to have existed on early Earth,
Such s high temperatures and fittle or no oxygen. All of

the archacbacteria are anaerobic (five without oXygen).

Most are tough creatures found in some of Earti’s most
extreme environments, near undersez valcanic vents or in salt
cancentrations that would kill other organisms. For this reason
they are aiso known as extremophiles.
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A common ancesto

Most scientists suspect that archaebacteria and eubacteria
diverged from a common ancestor relatively soon after life began-
Archaebacteria are thought to be closer to the common ancestor
of both the prokaryotes and eukaryotes than are the eubacte!
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The blue-green color of this hot spring pool in Yellowstone National Park

Bacteria are as diverse and sophisticated as any other kingdom in
the natural world. One bacterium can be as distinct from another
as a kangaroo is from a shark. Some of the most extraordinary
bacteria have been named extremophiles, because of the
extreme conditions under which they live.

Extremophiles are nearly all members of the archaebacteria or
archaeans. The conditions under which they are found today
Tmirror those of early Farth—hot, salty, and lacking in oxygen.
Some of the best known of the extremophiles are the deep-
sea bacteria such as Pyrococcus furiosus (the Flaming Fireball)
found near volcanic vents 10,000 feet (3,000 meters) down
on the ocean floor. Superheated lava oozes out of these vents
at temperatures of up to 750 'F (400 “C). Bacteria known as
hyperthermophiles are found living nearby at around, and even
above, 212 °F (100 °C). Some of these bacteria will even stop
growing if the temperature drops below 200 °F (90 "O)!

{5 caused by large numbers of cyanobacteria, which flourish in the hot,
salty conditions
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Another group of bacteria, the
halophiles, live in extremely salty
environments, such as salt lakes

and evaporation ponds where salt
collects. Some salt environments

are also extremely alkaline, and
bacteria in such environments are
adapted to both high alkalinity and
high salinity. Because water tends

to flow by osmosis from areas of low
solute concentration Lo areas of higher
concentration, a cell suspended in a
very salty solution will quickly lose water
and become dehydrated. Halophiles
deal with this problem by producing
large amounts of an internal solute or by
retaining a solute extracted from outside.
One archaean, known as Halobacterium
salinarum, concentrates potassium chloride in
its interior.

Acid lovers
From our point of view, perhaps the grimmest of
all the environments prelerred by extremophiles
is hot, concentrated sulfuric acid. Acidophiles, or
thermoacidophilic oxidizing archaebacteria to give
them their full name, are bacteria that thrive in strong
sulfuric acid at 185 °F (85 "C). The bacteria produce the
acid as they oxidize metal sulfides and release metals,
while at the same time providing themselves with energy.

If there s life elsewhere in the
Solar System it may well
resemble the extremophiles.

©On Europa, one of Jupiter's
moons, there is evidence of water
and volcanic activity. It is possible
that these conditions enable Europa
to support life, in the form of
extremophile bacteria





