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ABSTRACT
DNA can fold into various structures in response to the local conditions, resulting in a dynamic transition between the canonical duplex and non-canonical structures [1]. One of these non-canonical structures, G-quadruplex which consists of guanine-rich base sequences appears to be involved in the regulation of gene expressions in vivo and is also finding in vitro applications as a molecular probe. Recently, molecular recognitions between DNA G-quadruplexes and proteins have been reported. We also reported recently that G-quadruplex structure was stabilized by histone-mimicking peptide [2] and by thrombin [3]. However, there is little quantitative information regarding how proteins bind to and stabilize the G-quadruplexes. 

Here, we studied the thermodynamics for the binding between G-quadruplex and its binding protein using thrombin and a thrombin-binding DNA aptamer 5′-GGTTGGTGTGGTTGG-3′ (TBA) as an example of a protein binding to G-quadruplexes. Our study reveals that the binding affinities between the G-quadruplex and thrombin decrease under the molecular crowding condition of osmolytes, demonstrating that water molecules are required in the binding between a G-quadruplex and a protein.
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Figure 1. Schematic illustration of the uptake of water molecules during the interaction between G-quadruplex of TBA and a thrombin.
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