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Abstract

DNA replication is a fundamental phenomenon
to maintain and transfer of the genetic information in
the living organisms. Elucidation of the molecular
mechanism of DNA replication has been one of the
main subjects since molecular biology started. Most
of the research results in the field were obtained from
Escherichia coli and its phages in an early stage.
Then, research was expanded to the eukaryotic cells,
including yeast and mammalian cells. It is now well
recognized that living organisms are divided into
three domains. Archaea, the third domain, different
from Bacteria and Eukarya, was joined to the field of
DNA replication after two other domains and the
research has been active since late 1990’s to present.
Comparative studies in the three domains of life
provide much useful information to understand the
evolution of DNA replication machinery. In this
mini-review article, we will discuss mainly the
molecular evolution of DNA polymerase in the living
organisms.
(Keywords) DNA replication, DNA
polymerase, molecular evolution
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Fig. 1 Distribution of DNA polymerases from seven families in the three domains of life.
The names of DNA polymerases are various depending on the domains. Only the representative two subdomains are

shown here in Archaea.
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Fig. 2 Evolution of family B DNA polymerase.

Protoeukaryotic cell was derived from the symbiosis of an archaeon and « -proteobacterium. The ancestral archaeon had

two PolBs and PolD. The current eukaryotic Pol o,

0, C come from Pol BII and the small subunit of Pol D. Pol ¢

was produced by insertion of the bacterial Pol B into Pol BI (PolB was inactivated). The light and dark blue boxes indicate
the Zn-finger domain, which was duplicated in Pol ¢ and they were transferred to pre Pol « § { . This scenario comes

from the reference 25.
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Fig. 3 DNA polymerases from family B and D in Archaea.
The currently proposed six phyla in the domain Archaea are
schematically shown with phylogenetical positioning, and
PolBs and PolD found in each phyrum are listed.
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