Sensitive electrochemical detection of small structural changes of proteins.
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Proteins, as essential components of life, are the focus of a wide array of research fields. Understanding their
behavior is crucial, for instance for advancing diagnostic methodologies and medical treatments. Given that
numerous biochemical processes occur at membrane-liquid interfaces, electrochemical analysis emerges as a
powerful approach for studying biomolecules at charged liquid|electrode interfaces.

Electrochemical methods offer a powerful and rapid approach for probing protein structural dynamics and
interactions with biomolecular partners such as DNA, other proteins, and peptides [1, 2]. These techniques are highly
sensitive to subtle conformational changes, particularly under conditions of surface polarization to highly negative
or positive potentials, where partial unfolding or denaturation may occur. The charged surface plays a crucial role in
this type of analysis since the proteins are accumulated at the uncharged surface, where they retain their folded
structures. Subsequently, electrode polarization to negative/positive potentials can lead to structural change in an
extreme case to denaturation/unfolding [3]. Even minor conformational protein changes can influence protein
stability at charged interfaces, altering the accessibility of electroactive groups and thereby modulating the
electrochemical signal [2]. This approach enables differentiation between monomeric and dimeric protein forms as
well as the analysis of weak biomolecular interactions, such as those between lectins and carbohydrates [4, 5].

Figure 1: Protein at liquid|electrode interfaces
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