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Motivation and Aim: Ribonucleases appear to be a promising replacement for
conventional chemotherapy [1] because the side effects of systemic chemotherapy used
to treat cancer and directly target DNA are often severe [2]. RNases play a key role in
RNA metabolism [3]. One of the promising representatives of therapeutic RNases is
bacterial ribonuclease binase, which is not inhibited by the mammalian ribonuclease
inhibitor (RI) and selectively eliminates a number of malignant cells. At the same time,
pancreatic RNase A is inhibited with high efficiency by RI and does not have a cytotoxic
effect on malignant cells [4]. It was postulated that the cytotoxic effect of bacterial
RNases is due to the fact that they do not interact with RI. However, this was not verified.
The purpose of this work was to test the possibility of interaction between binase and
RI.

Methods and Algorithms: molecular modeling of binase complexes with RI was
performed using the MOE program, protein-protein docking was performed by the
ZDock server [5], and model analysis was performed by the Qasdom server [6]. The
interaction of binase with RI in solution was evaluated by microscale thermophoresis
(MST). Analysis was performed using the Monolith NT.115 (NanoTemper technology)
and data analysis was performed using MO.Affinity Analysis software v.2.3.

Results: An experimental verification of the interaction of binase with RI, carried out in
solution by the MST method, showed that they form a stable complex with a dissociation
constant in the nanomolar range. A model structure of the complex of RI with binase
was constructed for both reduced form of RI and oxidized one. It was found that in both
cases the binase active site in such a complex is oriented away from RI and remains
available for ribonuclease activity, while the RNase A catalytic site is blocked.
Significant amino acids of the binding site of binase with barstar (a natural inhibitor of
binase) — GIn28, Arg58, Arg82, Arg86 [7] — as well as the active site of binase — Lys26,
Asp53, Val54, Phe55, Ser56, Asn57, Arg58, Glu59, Glu72, Arg82, Arg86, Hisl01,
His102 [8] do not interact with RI in our model. Energies of binase complex with the
oxidized and reduced forms of the ribonuclease inhibitor were —575 and —617 kcal/mol
respectively.

Conclusion: For the first time, it was found that bacterial RNase binase forms a complex
with RI. In contrast to RNase A, the active site of binase in complex with RI is not
blocked, and binase can degrade the substrate, realizing its cytotoxic effect.
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