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PTS is one of sensitive systems wich allows bacteria to
adapt to their environment. Carbohydrates translocation
through the membrane coupled to their phosphorylation is
mediated by HPr phosphorylation on His-15, by PEP-
dependent enzyme I. In Gram-positive bacteria, HPr can
also be phosphorylated on Ser-46, by the ATP-dependent
HPr-kinase /phosphatase ( HPr-K/P ). HPr-P-Ser is able to
interact with the transcriptional modulator CcpA, forming
a complex which binds to DNA, resulting on
transcriptional regulation. This is the carbon catabolite
repression (CCR). As HPr plays a role of molecular switch
in this paradigm of signal transduction, it is very important
to understand how HPr-K/P phosphorylates HPr. Sequence
alignments have shown that HPr-K/Ps don’t have any
homology sequence with other proteins. That’s why they
are classified into a new protein-kinases family. Besides,
some HPr-K/Ps were found in pathogene Gram-negative
bacteria. In  Neisseria meningitidis, the enzyme could be
implicated in cell adhesion, important for virulence. So we
are very interested to compare HPr-K/Ps of Gram-positive
and Gram–negative bacteria.

HPr-K/Ps of Bacillus subtilis, Lactobacillus casei and
Neisseria gonorrhoeae were expressed, and purified with a
His-tag. The kinase activity is tested, and biochemical
assays for proteins characterization were done. Interactions
between HPr-K/P and HPr, ATP, Mg2+ and/or FBP are
analysed. As preliminary results for crystallography, we
have obtained crystals with a truncated HPr-K/P of L.casei,
which diffract at 2.7-Å resolution. Currently, two
approaches are developed for data phasing: multiple
isomorphous replacement ( MIR ) or expression of the
protein by incorporating selenomethionine.
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Maize β-glucosidase, Zm-p60.1, has been suggested to
be one of the key enzymes involved in regulation of plant
development by releasing biologically active cyto-kinins
from their storage and transport forms, cytokinin-O- and
N3-glucosides [1, 2]. The mature catalytically active form
of Zm-p60.1 is a homodimer located in
plastids/chloroplasts. When expressed in transgenic to-
bacco plants, Zm-p60.1 can alter ratio between free and
conjugated cytokinins (Brzobohatý et al., in preparati-on).
For preparing of pure enzyme in mg quantities we
developed a single-step purification protocol based on
immobilized metal affinity chromatography [3].

Recently we modified this method slightly, we
prepared Zm-p60.1 single crystals diffracting with
synchrotron X-ray and under cryoconditions to at least
2.05 Å and we successfully applied MR with white clover
glucosidase [4] as a model. Model building and refining is
in the progress. The resulting 3-D model of the enzyme
will be presented at the poster.
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