
The human patogen Streptococcus pneumoniae encodes a single copy of
eukaryotic-like Ser/Thr protein kinase StkP. StkP regulates virulence,
competence, stress resistence, gene expression and plays a role in the
regulation of cell division cycle.
Analysis of phosphoproteome maps of the wild type and stkP mutant strain of
S. pneumoniae showed that in vivo StkP phosphorylates several putative
substrates including Mn-dependent inorganic pyrophosphatase PpaC. Mass
spectrometry analysis identified two phosphorylation sites in an active site of
the protein. Pyrophosphatases are essential enzymes that catalyze hydrolysis
of inorganic pyrophosphate produced during various biosynthetic reactions
that utilize ATP. Changes in pyrophosphatase activity have been described to
have global effects on cell metabolism, growth and division of bacteria. 
The aim of this thesis was to investigate the phosphorylation of inorganic
pyrophosphatase PpaC in S. pneumoniae. Gene ppaC was cloned, expressed in
E. coli and protein was purified via affinity chromatography. Phosphorylation
of PpaC by StkP was examined in a kinase assay but we did not confirm that
PpaC is a direct substrate of StkP in vitro. 
Further we prepared a set of mutants in ppaC gene. We replaced two
presumable phosphoaminoacids identified by mass-spectrometry with inert or
phosphomimetic aminoacids. Corresponding proteins were purified and we
tested phosphatase activity of the modified enzymes. We found out that
double mutation of both presumable phosphoaminoacids S150 and T152 to
phosphomimetic aminoacids completely inhibits the enzymatic activity. This
result suggest that phosphorylation negatively regulates PpaC activity in vivo.
Lastly we prepared a construct for comlementation of ppaC mutation in S.
pneumoniae. We constructed a strain of S. pneumoniae expressing ppaC under
inducible zinc-promoter and we verified the functionality of the system in
vivo.  


