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dient PCR conditions were used: initial denaturation step at 94 �C
for 3 min, followed by 34 cycles of 94 �C for 20 s, gradient anneal-
ing temperatures between 65 �C and 55 �C for 30 s, and 72 �C for
1.5 min followed by a final extension at 72 �C for 10 min. Products
were visualized on a 1% agarose gel stained with GelStar� Nucleic
Acid Gel Stain. Subsequent to PCR amplification, the products were
cloned into TOPO TA cloning� Kit for Sequencing (Invitrogen)
according to the manufacture’s manual. Positive clones were
picked and analyzed by sequencing with the primers T7 and T3
provided by the manufacturer. To confirm sequence identity, se-
quences were checked against the NCBI database [37]. Sequences
with high similarity to those of uvrA, uvrB, uvrC and phr2 were sub-
sequently employed to design quantitative Real-Time PCR (qRT-
PCR) primers (Table 1).

To elucidate differences between repair in the presence or ab-



also be the consequence of starting DNA repair processes under the
latter conditions.

3.2. Repair mechanisms

The repair efficiency of UVC-induced cyclobutane pyrimidine
dimers during light and dark recovery conditions is illustrated in
Fig. 2 which shows a decrease of dimers over time. The results indi-
cate that Hcc. hamelinensis is able to repair UVC-induced damage
(75 J/m2) within 16 h when exposed to visible light, and within
24 h without light. After 36 h of recovery, no thymine dimers could
be detected (data not shown). The data suggest the presence of a
photoreactivation system within the organism as well as a system



spect to the formation of thymine dimers (Fig. 1



is most likely the reason for the more efficient repair observed dur-
ing light conditions (Fig. 2).

This study provides an initial insight into molecular responses
of Hcc. hamelinensis to high UVC radiation and provides the basis
for further investigations, such as the possible presence of eukary-
otic-like nucleotide excision repair and metabolic changes ob-
served during different repair conditions. Furthermore, by using
an organism that was isolated from stromatolites [19], a niche that
is a modern analogue to early ecosystems [45,46], we further our
understanding on what may have been required to survive and
thrive in early earth’s environments. Combined with previous
studies on the robustness and longevity of other members of
Halococcus spp. [17], it draws an intriguing picture of the possibil-
ity that Halococcus spp. may be modern day representatives of
early life on earth.
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