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In aerobic bacteria, their DNA bases are frequently oxi-
dized by reactive oxygen species (ROS). It is known that 8-
0x0-G mispairs with adenine and, therefore, causes G:C—
T:A mutations. An extremely themophilic eubacterium,
Thermus thermophilus, grows optimally at 70-75°C. In aer-
obically growing cells of 7. thermophilus, it is assumed that
oxidation reactions occur at a much higher frequency com-
pared with mesophilic cells. We constructed mutM and
mutY deletion mutants of 7. thermophilus and demonstrated
that spontaneous mutation rate of G:C—T:A was extremely
higher in a mutM strain (defect in 8-0x0-G glycosylase), but
not in a mutY strain (defect in MutY glycosylase), compared
with a wild-type parent strain. On the other hand, it has been
know that T. thermophilus biosynthesizes carotenoids as
well as thermo- phile-specific polyamines such as pentam-
ines and hexamines. We have investigated possible protec-
tive effects of these compounds against ROS reaction to
DNA. After isolation of deletion mutants either in speB
(polyamine biosynthesis) or crtB (carotenoid biosynthesis)
in a mutM" and a mutM background, spontaneous mutation
rates are going to be compared with their parent strains.
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The ygjD and yeaZ orthologs are highly conserved in a
wide variety of organisms. In recent years, functions of the
orthologs were reported to be some relationships with DNA
maintenance, but a functional correlation has not been
found among different organisms. In this study, the effect of
disruptions in ygiD and yeaZ orthologs in Deinococcus

-radiodurans (DrygjD, DryeaZ) as well as Thermus thermo-
philus (TtygjD, TtyeaZ) to a variety of DNA damage agents
were investigated.

The DrygiD, DryeaZ, TtygiD and TtyeaZ disruptants
strains were treated with UV, mitomycin C (MMC), methyl
methanesulfonate (MMS), nitrosoguanidine (MNNG), y-
rays, and H,O,, and thire survival rates were measured.
Notably, all the disruptants exhibited high sensitivity to
MMC rather than other DNA agents used, which causes
inter- and intrastrand DNA crosslinking. These results sug-
gest that yg/D and yeaZ genes are involved in the DNA
repair system and play a critical role in the MMC-induced
DNA damage in D. radiodurans and T. thermophilus.
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