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Galectins are a type of lectins that have the ability to bind to β-
galactosides. Human galectin-1 (Gal-1) and galectin-3 (Gal-3) have
been linked to tumor progression, with Gal-1 contributing to cell mi-
gration and tumor immune escape, while elevated levels of Gal-3
are associated with increased invasiveness, metastatic spreading, im-
munosuppression, and angiogenesis. The natural ligands of galectins
include galactose, lactose, N-acetyllactosamine (LacNAc), as well
as their glycosylated and sulfated forms. Modifications of these car-
bohydrate ligands can lead to the creation of glycomimetics, thus
enhancing binding to galectins and can serve as potent inhibitors.
A common method of modification involves replacing carbohydrate
hydroxyls with an aromatic substituent, which enhances binding to
galectins.

Several Gal-3 inhibitors are already in clinical trials against ill-
nesses connected with galectin overexpression, yet selective galectin-1
inhibitors are still lacking.1 To address this, we conducted a project
in which we replaced the aromatic substituent in known galectin in-
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Figure 1: A structure of prepared organoruthenium highly selective
galectin-1 inhibitor.
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hibitors based on LacNAc, phenylthiogalactoside, and thiodigalac-
toside scaffolds with arene-containing ruthenium “piano-stool” com-
plexes. We discovered that the unique geometry of the ruthenium
ligands in these complexes creates additional favorable interactions
in the binding site of Gal-1 while disrupting the inhibitor’s affinity to
Gal-3.

The prepared organoruthenium glycomimetics demonstrated sin-
gle unit nanomolar affinity to Gal-1 and over four orders of magnitude
higher selectivity to Gal-1 in comparison to Gal-3. The organoruthe-
nium galectin inhibitors were found to be nontoxic to both cancer and
noncancerous cell lines. Selected complexes showed an in vitro an-
timigratory effect against invasive cancer cell lines MDA-MB-231 and
SK-OV-3.

This work was supported by The Czech Science Foundation (grant
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