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Introduction ,

The effort to establish a systematics of bacteria and

eukaryotes by comparison of the 16/18S rRNA sequences 1lead

Carl Woese in the late seventies (Fox et al., 1980) to the

discovery of a second prokaryotic urkingdom which was not

more related to the true bacteria”~ (eubacteria) than both

prokaryotic urkingdoms to the eukaryotes. This finding was
based only on the analysis of few species all _iiving in

extreme habitats which resembled the commpn--notion of the
early environment in the development of the earth. Therefore

Carl Woese called them archaebacteria. Meanwhile the nuﬁber
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of species has been greatly enlarged and many feztures we
discovered which put a new light on the archaic nature

these prokaryotes. .

Systematics

As shown by 16S rRNA catalogues (Fox et al., 1989) an
crosshybridisation éxperiments 4(Tu et al., 1982) th
archaebacteria consist of two main branches, the methanoéen
and halophiles and the thermoacidophilic and/of sulfu

metabolizing archaebacteria; >Thermop1asma acidophilu

appears to represent a link between the two branches. Since

1980 the orders Sulfolobales and Thermoproteales (Zillig et

al., 1980, 1981, 1983) and a new genus, Thermococcus (Zillig
et al., 1983 b), were established in the thermoacidophilic
and/or sulfur meiabolizing branch. The methanogens were
expanded by five new members (Huber et al., 1982, Konig &
Stetter, 1982, Stetter et al., 1981, Wildgruber et 2al.,
1982, Zehnder et al., 1980) and the square bacteria

represent a new halophile (Javor et al, 1982). A dendrogram

summarizing the phylogenetié relations is shown in Figure 1.

Environments and metabolism

The ﬁethanogens live all in strictly anaerobic
environments gaining their energy from the reduction of CO2

and other componeﬁts to CH,. The halophiles 1live in
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saturated salt solutions. Some of them have the capacity
produce ATP with light energy uncer low oxygen tension wit
the help of the membrane bcund bacteriorhodopsin containir
the eye pigment retinal as chromophor (Oesterhelt

Stockenius, 1973).

Thermoplasma was isolated from burning coal refuse piles

It growé heterotrophically between pH 0.5 and 3 around 60°C

The members of the second branch are sulfur metabolizinc
organisms. The Sulfolobales isolated from hot acidic
volcanic (solfataric) springs are gro;ing either auto-~ o1
heterotrophically oxidizing Hés and/or elementary sulfur tc
sulfuric acid. The strictly anaerobic ‘ Thermoproteales
isolated from the anaerobic depths of hot solfataric springs
with temperatures of more than 70°C up to the boiling point

also grow either auto- or heterotrophically but reducing

elementary sulfur to st.

The RNA polymerases

The archaebacterial RNA polymerases are very complex
molecules'consisting of about nine componed;s (Fig. 2) all
present once per enzyme monomer. In complexity‘ and spacing
the patterns resemble those of eukaryotic RNA polymerases

(Fig. 2). They are very different from the composition

/%fuzs'of the eubacterial polymerases. The archaebacterial
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Lactobacillus curvatus
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" (befare Bep—cell.)
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Sulfolcbus acidocaldarius DSM 639
Sulfolchbus solfataricus P1
Sulfolcbus solfataricus Langw.
'rhemcélasna acidopghilum
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Figure 2: Component  patterns of the DNA-dependent RNA
polymerases of eukaryotes (yeast), archaebacteria and
eubacteria separated by SDS-gel electrophoresis. :






