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Background. In cystic fibrosis (CF) patients,
Pseudomonas aeruginosa-induced pneumonia
requires frequent antibiotic treatment. Low
sensitivity to many antibiotics by P. aeruginosa
has prompted the search for novel drugs aimed
at the specific inhibition of pathogenesis-related
processes. Antimetabolite drugs, such as the
pyrimidine analogue flucytosine (FC), are
effective inhibitors of biofilm formation and of
virulence factors’ production, and show
promising activity against P. aeruginosa infections
in animal models. However, their utilization in
therapy is hindered by possible toxicity,
occurrence of resistance, and by lack of precise
information of their mechanism of action.
Hypothesis and objectives. The main hypothesis
behind this work was that antimetabolite drugs
other than FC could share its properties and
affect P. aeruginosa virulence and persistence in
the host. In addition, we wanted to establish the
specific mode of action of FC, as a starting point
towards the development of new drugs sharing
the same mechanism of action and showing
lower risks of long term toxicity.
Essential Methods. We tested antimetabolite
drugs for their antimicrobial activity on both
PAO1 and PA14 strains of P. aeruginosa. Potential
antivirulence activity was tested as inhibition of
pyoverdine production. To understand FC mode
of action we performed a screening using a
genome library to identify genes conferring
resistance to FC activity.
Results. Unlike FC, other antimetabolite drugs
and inhibitors of nucleotide biosynthesis failed to
inhibit pyoverdine production, despite showing
some antibiofilm activity, with the only exception
of fluorouridine, a similar compound to FC. This
result suggests that pyoverdine inhibition by FC is
mediated by a mechanism of action unique to
this molecule and not shared with other
antimetabolites. To identify FC molecular target,

we expressed a Salmonella genome library in
Escherichia coli, in which FC also strongly inhibits
expression of specific genes. We found that FC
effects were reversed by expression of RNase E,
an essential protein involved in RNA turnover.
Spin-off for research & clinical purposes. Our
results suggest that RNase E might be the target
of FC. Thus, it is possible that inhibitors of RNase
E can be identified with similar antivirulence
effect with higher efficacy in vivo and lower risk
of long term toxicity.
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