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Multifunctional plant nuclease I from Solanum
lycopersicum (TBNI1; UniProt accession no.
QOKFVO0) is a 31.6 kDa, mainly a-helical
glycoprotein, which plays an important role in
specific apoptotic functions, vascular system
development, stress response, and tissue
differentiation in plants [1]. Furthermore,
anticancerogenic properties of TBN1 have been
revealed recently [2]. The enzyme possesses
endonuclease and exonuclease-like activity on
ds and ss RNA and DNA and on structured RNA,
with production of monoand oligonucleotides
from the 5’-end of nucleic acids [3]. Structures of
wild type TBN1 and mutant N211D were solved
by our group by the MR-MAD approach [4].
Molecules of TBN1 form super-helices generated
by crystal symmetry in all known structures.
The intermolecular contacts are provided by the
active site of one molecule and a surface loop of a
neighbouring molecule. This preference of main
contacts in crystals suggests the way of assembly
of molecules into oligomers in solution. The
interaction of the active site and the surface loop

is best resolved in the currently reported structure
(PDB id 4]DG), where the active centre at the zinc
cluster is occupied by phosphate ion. It correlates
with the behavior of TBN1 in phosphate buffer,
observed with dynamic light scattering. The
phosphate ion binds in the same fashion as the
corresponding part of a substrate analogue in the
structure of Phospholipase C [5] with a highly
homologous active centre. Properties of mutants,
designed to modify dimerization and activity of
TBNI, suggest that deliberate disruption of the
loop-active site contacts by mutations limits
expression of the active enzyme. Therefore,
formation of TBNI oligomers together with
phosphate binding are hypothesized to have
regulatory roles in apoptotic-like and senescence
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