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Construction of the recQ double mutants and analysis of adversity
in Deinococcus radiodurans
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Abstract As a subfamily member of SF1 superfamily the RecQ helicases are highly conserved in evolution and are required for
maintaining genome stability in all organisms. Loss of RecQ helicase function leads to a breakdown in the maintenance of genome
integrity in particular hyper-recombination. Named after the recQ gene of Escherichia coli lower eukaryotic species generally only
contain a single RecQ family representative for example Sgsl in the budding yeast Saccharomyces cerevisiae and Rghl in the
fission yeast  Schizosaccharomyces pombe. There are however multiple members in most higher organisms with five being
present in humans. Defects in three of these human RecQ helicases give rise to defined clinical disorders associated with cancer
predisposition and variable aspects of premature aging. Deinococcus radiodurans encodes two recQ genes with unusual domain
DR1289 and DR2444 whose functions however remain obscure currently. DR1289 contains three tandem copies of the C-terminal
helicase-RNase D HRDC domain instead of the single copy present in all other bacteria except Neisseria that similarly possesses
three copies. DR2444 contains a HRDC domain and a domain homologous to cystathionine gamma-lyase this is the first example of
an HRDC domain that is not associated with either a helicase or a nuclease. In this study a fusion DNA fragment carrying kanamycin
resistance gene with the D. radiodurans groEL promoter chloramphenicol resistance gene with KAT promoter was cloned by PCR
amplification and reversely inserted into the recQ locus in the genome of the wild-type strain R1. Three resulting recQ-deficient
strains designated ADRI1289 ADR2444 and ArecQ double mutation  were constructed. Results show that ADR1289 and
ArecQ were very sensitive to ionizing radiation and H, O, while 2ADR2444 and wild strain R1 were not. The phenotype of 2ADR1289
was similar to many RecQ helicase mutants. Therefore it was presumed that DR1289 was the necessary gene in maintaining the
extreme resistance to DNA damaging agents whereas DR2444 was not. Further research based on genetic and biochemical
approaches should help to gain a better understanding of the genes involved in DNA repair.
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