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S1-P1 3'-nucleases/nucleotidases (EC 3.1.30.1) are
small, mostly alpha-helical enzymes relying on the active
centre formed by three zinc ions and surrounded by
varied nucleotide binding sites [1]. These extracellular
enzymes are employed in various roles in plants, fungi
and bacteria but typically not in mammals. These
enzymes are utilized in plants in apoptotic processes,
tissue development and senescence, in protozoan
parasites for securing nutrients and a similar role is
expected in some gram-negative bacteria. The purpose of
the enzyme in a given organism seems to lead to
modification of substrate specificity. Tomato TBN1 has
almost universal ability to cleave nucleic acids — single
strand, double strand DNA, RNA and structured RNA
and this is reflected by the appearance of the enzyme
surface [2, 3]. Fungal S1 nuclease shows basically strict
ssDNA preference. The enzyme specificity is defined by
the width of the cleft, presence of nucleotide binding sites
and distribution of electrostatic potential.

We have determined a series of complexes with a
fungal enzyme showing a range of ligand-protein
interactions. The required enzyme specificity/substrate
promiscuity is connected with particular arrangement of
surface sites. SI1-P1 nuclease is also present in gram
negative bacteria and protozoan parasites pathogenic to
humans [e.g. 4]. We have cloned, expressed and purified
nuclease from a human pathogen and proved its activity.
Recent results leading aimed at clarification of specificity
features, stabilization of the enzyme in bacteria and
inhibition potential, will be presented.
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Figure 1. Complex of TBN1 and phosphate ion: mimic of product
binding mode (PDB ID 4JDG).
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