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Adenine normally present in DNA is spontaneously deaminated
to hypoxanthine in pH- and temperature-dependent reactions in
living cells. Hypoxanthine in DNA is potentially mutagenic, since
it can from a base pair with cytosine during replication generating
A:T to G:C transition type mutations. E.coli Endonuclease V
(EndoV) protein is a DNA repair enzyme which hydrolyzes the
second phosphodiester bond 3’ to the hypoxanthine. Otherwise, it
has been showed that human Endonuclease V (hEndoV) doesn’t
incise DNA but incise RNA including inosine.

In this study, EndoV from thermus thermophilus HBS8 (tth),
which is extreme thermophile, and E.coli EndoV is purified, then
analyzed and compared these functions. In consequence, tthEndoV
showed activity against both DNA including hypoxanthine and
RNA including inosine. Moreover, tthEndoV incises substrates at
higher temperature than E.coli EndoV.

Higher organism has the function that converts adenine to
inosine. This function is called RNA editing. It plays a role to
increase diversity within an organism. In human, delection of this
function cause cancer or mental ailments. We think that tthEndoV
may work for detection of RNA after RNA editing.
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We established a system to detect the frequency of Homologous
Recombination (HR) in both E. coli and T. thermophilus and
reported it as the shuttle vector pMO (See figure below). Bacteria
transformed by pMO initially show Tetracycline (Tc) sensitivity,
whereas the cells will become Tc resistant after HR occurs in the
overlapping region (shown in black) and restores the functional et
gene. This enables us to quantify HR rates in both E.coli and
T.thermophilus.

We tested if the system detects HR rates as expected in both
E.coli and T. thermophilus. In E. coli, HR frequency in wild type
and the rec4 mutant was detected to be 2.7 x 10 and less than 4.2
x 107, respectively. T.thermophilus wild type and recA mutants
showed HR rates to be 2.3x10™ and 4x107, respectively. This
shows that the pMO system successfully detects the HR repression
in recA mutant strains. We are currently examining the HR rates
of T.thermophilus mutants deficient in Endonuclease III (Base
Excision Repair), Endonuclease IV (AP Endonuclease) and
Endonuclease V (deoxyinosine 3’ endonuclease) to infer the roles
in T. thermophilus genome stability in face of extremely high
temperatures.
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