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Galectin protein interactions play a crucial role in numerous biological processes, such as cell adhesion,
immunosuppression, cell signaling, and, notably, tumor metastasis. Studying these interactions with natural or
synthetic ligands is essential for understanding their nature and for the development of potential therapeutics [1].

Electrochemical properties of ferrocene ligands containing one or two ferrocene moieties attached to mono- or
disaccharide scaffolds were studied using cyclic voltammetry (CV), AC voltammetry (ACV), and
chronopotentiometric stripping analysis (CPS) at hanging mercury drop electrode (HMDE), as well as fluorescence
spectroscopy. Their interactions with the electrode surface and bovine serum albumin (BSA) were also investigated.
Due to the hydrophobic nature of the ligands, an organic cosolvent was required for effective dissolution. Dimethyl
sulfoxide (DMSO) was chosen for this purpose. DMSO can also influence ligand affinity to surfaces and proteins,
and this effect was examined in the study.

Monofertrocene ligands, being more hydrophilic, exhibited diffusion-controlled electrode processes, while
bisferrrocene analogs showed better adsorption onto the surface due to their more hydrophobic character.
Dissociation constants for interactions with BSA were determined using fluorescence of tryptophan and tyrosine
residues, with the highest affinity observed for the bisferrrocene disaccharide (thiodigalactoside). These interactions
were also studied using CPS. The influence of DMSO on ligand interactions with the surface and BSA was analyzed
using ACV and CPS. Around a potential of —0.5 V, strong adsorption onto the mercury drop was observed, which
was more pronounced for biferrrocene ligands and inhibited by increasing concentrations of DMSO. Low DMSO
concentrations (up to 1 %) enhanced ligand binding to BSA, while higher concentrations (up to 5 %) significantly
reduced this binding.

This work provides insight into the interactions of ferrocene ligands with the mercury drop surface and serum
albumin, and demonstrates the influence of an organic cosolvent on interaction affinity. The presented
electrochemical methods can serve as simple, fast, and cost-effective techniques for studying these interactions.
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