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Abstract

The rRNA-gene phylogeny of modern life revealed possible evolutionary history of microorganisms, and
suggested their ancestral organism came from thermal environments. If the assumption which raised from the
gene sequences indicates right direction of life evolution, it must correspond with geological clues, such as the
evidences of fossil and biomaker, and the paleoecological studies. Multidisciplinary collaboration with
geologists, meteologist and microbiologists recently disclose the Archean life history from the oldest
sedimentary rocks and the molecular records within gene sequences. The knowledge may be still fragmentally,
and some of them remains under discussion. The hypothetical history of microbial ecosystem written in this

article opens after the first Earth’s biosphere established by ancestral microorganism.
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Fig. 1. Phylogenetic tree of small subunit rRNA gene sequences from modern organisms.

The rRNA gene phylogeny shows that the modern organisms could be classified into two major cell types (Prokaryotes
and Eukaryotes) and three kind of domain (Bacteria, Archaea, Eukaya). The traditional five kingdoms system
(Monera, Protista, Fungi, Plants, and Animals) have been changed. The tree also showed that the oldest cells adjacent
clade to the progenote were hyperthermophiles.
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Fig. 2. Evolutionary history of energy yielding systems constructed from the tree of rRNA gene phylogeny.
Energy yielding is a principle to maintain the life functions. The evolution of energy yielding system which appeared
on the microbial phylogeny probably reveals a correspondent with environmental transformation occurred in the Earth

history.
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Fig.3. Evolution of Earth ecosystem structure.

The modern Earth ecosystem involves broad biodiversity, flexible versatility, and
biogeochemical cycles. The complexity of Earth ecosystem is appeared to be a result of
historical integration life evolution and geological events. The pristine ecosystem had a
simple microbiological community consisted of chemolithotroph, and propagated at deep-
sea hydrothermal vent area. Their primary production (organic compound of the cells)
directly precipitated on sea floor, and went into geochemical sedimentation process. The
accumulation of organic compound created novel ecological niche for organotrophs.
Phototrophic bacteria expanded their habitat to shallow coastal area to gain more sunlight
energy. Double primary production, chemolithotrophic and phototrophic, drastically
changed the Earth biosphere system; extent, community structure, and biogeochemical
process. Oxygenic process conducted by cyanobacteria had renovated the biological
environment, and advanced inhabitation of novel species. Eukaryotes also appeared in the
oxygenesis era, and developed endocytosis to bring large particles into a cell. Such
Eukaryotes exerted a role of predator for prokaryotes, regulated the population size, and
established trophic level of the ecosystem. This hypothetical scenario of evolutionary
process to the modern Earth ecosystem could contirbuted the broad view of the Earth
history decoding.
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