FUNCTIONAL DNA AS VERSATILE BUILDING BLOCKS FOR BIOMIMICKING MEMBRANES
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DNA-aptamers are oligonucleic acids that can be selected to specifically interact with in principle any kind of target molecule. An important asset of aptamer conjugates is the fact that upon specific binding, their spatial conformation may change drastically, depending on a fine equilibrium between mainly electrostatic and hydrophobic interactions. Recently, if has been shown that this specific conformational change can be exploited for creating biomimicking gating membranes, where aptamers serve as a “nanovalve” which selectively triggers the opening or closing of a nanopore depending on the presence of a target molecule. Such systems add an important degree of freedom in the design of stimuli-responsive systems which conventionally respond to bulk stimuli such as pH, temperature, light or electrical and magnetic fields. 

In this presentation a short overview will first be given of how DNA can be used as a gating element in nanodevices and membranes with particular emphasis on how to quantify target-DNA interactions and respective conformational changes by advanced surface sensitive characterization techniques. It will be shown that DNA-aptamers can indeed be employed for creating gating or controlled delivery devices responding to very different kinds of targets. Insights will be given into how these molecules possibly fulfil their gating function and what potential limitations need to be expected despite of the versatility of this DNA-based platform.

[bookmark: _GoBack]Subsequently, an outlook will be presented on how far this versatility can be pushed while maintaining the function of such DNA-building blocks in membranes. For this purpose, we investigated on one hand their performance in non-conventional aqueous media such as aqueous ionic liquid solutions, and on the other the possible functions DNA might fulfil other than recognizing target molecules. With regard to the former, we could prove that DNA-aptamers possess a remarkable capacity to remain functional even in strongly non-ideal aqueous media containing ionic liquids, depending on the particular physico-chemical properties of the ionic liquid environment and its specific interactions with the DNA which we quantified. As regards the latter, DNAzymes were being studied as functional elements to be integrated into nanoporous membrane structures. The examples given will illustrate that DNA is indeed a highly versatile building block for creating biomimicking membranes of different responsive functions.

