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High-speed AFM observation of archaeal MCM protein complexes
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Two archaeal MCM (ssoMCM and mthMCM) proteins which have helicase activities
to unwind double-stranded DNA to produce single-stranded DNA were observed by high-speed AFM
(HS-AFM). The observation of the full-length ssoMCM protein on mica surface revealed the formation
of ladder-like long-shaped oligomers and ring (or partial ring) structures composed of more than
hexamer as well as hexameric ring structure with helicase activity (or partial hexameric ring
structure). In addition, observation of biotinylated full-length mthMCM protein on the 2D crystals
of tamavidin 2 confirmed the formation of hexameric ring and double hexameric ring (12 mer)
structures.
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