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The RecQ family of DNA helicases including BLM (Bloom syndrome protein) and WRN (Werner syndrome
protein) protects the genome against deleterious changes.

In this study, we determined the first three-dimensional structure of a BLM fragment, a solution structure of
the C-terminal helicase-and-ribonuclease D-C-terminal (HRDC) domain from human BLM. The structure
reveals unique features of BLM HRDC that are distinct from the HRDC domain of WRN. In particular, BLM
HRDC retains many acidic residues exposed to the solvent, which makes the domain surface extensively
electronegative. Consistent with this, fluorescence polarization assays showed an inability of isolated BLM
HRDC to interact with DNA substrates (Sato et al., 2010, J. Biochem.).

Furthermore, we determined the cocrystal structure of the RecQ C-terminal (RQC) domain of human WRN
bound to a DNA duplex. In the complex, the RQC domain specifically interacted with a blunt end of the
duplex and, surprisingly, unpaired a Watson-Crick base pair in the absence of an ATPase domain. The
B-wing, an extended hairpin motif that is characteristic of winged-helix motifs, was used as a "separating
knife" to wedge between the first and second base pairs, whereas the recognition helix, a principal
component of helix-turn-helix motifs that are usually embedded within DNA grooves, was unprecedentedly
excluded from the interaction. Our results demonstrate a function of the winged-helix motif central to the
helicase reaction, establishing the first structural paradigm concerning the DNA structure-specific activities of
the RecQ helicases (Kitano et al., 2010, Structure).




