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Metabolic Responses of Pseudomonas aeruginosa san ai to Nanoceria
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of Belgrade, Visegradska 26, Belgrade, Serbia,(2) Department of Biochemistry, Faculty of Chemistry, University of Belgrade,
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Among numerous available nanomaterials, nanoce-
ria (NC) has a particular importance based on its redox
properties which are considered as a cause of antibacte-
rial activity [1]. Pseudomonas aeruginosa is Gram-neg-
ative bacteria, well known for its ability to grow in di-
verse environments due to great potential for adaptation
and its metabolic diversity. Its ability to overcome the
challenges lies on bacterial cell-cell communication
mechanism, known as quorum sensing (QS) system,
which regulates expression of numerous genes [2].
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To reveal effects of NC on metabolism of environ-
mental isolate of polyextremophile P. aeruginosa san ai,
production of exopolysaccharide, pigment — pyocyanin,
siderophores — pyoverdine and pyochelin, as well ac-
companied changes related to QS, biofilm formation,
and redox homeostasis were investigated.

The minimal inhibitory concentration of NC against
P. aeruginosa san ai is 8 mg/mL, which classifies it in a
group of highly resistant Pseudomonas.

P, aeruginosa san ai exhibited an important forma-
tion of biofilm, with OD590 readings of 0.21 for culture
grown in LB and in range from 0.26 to 0.57 for culture
from LB amended with increasing concentrations of NC
(from 0.5 to 5 mg/mL). Accordingly, P. aeruginosa san
ai can be classified as moderately adherent strain.

Changes in alginate formation with increasement of
37% in the presence of NC, which have been detect-
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ed, imply its engagement in the cell protection. An im-
proved biofilm formation and production of alginate in
the culture exposed to nanoceria clearly indicates their
role in the first line of defence, according to previous
data [3].

The up-regulation of both siderophores pyoverdine
and pyocheline, was detected in cultures amended with
NC, suggesting strong effect of NC on the iron homeo-
stasis. The siderophore biosynthesis and transport re-
quire tight regulation, particularly in case of exposure to
the toxic threat of ROS generated. Free radical species
can trigger Fenton reaction further compromising the
maintenance of intracellular iron levels. An improved
production of pyoverdine- highly iron-specific sidero-
phore, obtained in this study clearly documents how
promptly and efficiently the bacteria reacts to overcome
exhaustion of iron.

Production of pyocyanin is almost 3 times higher in
nanoceria amended culture than in control, clearly sug-
gesting redox homeostasis disturbance caused by NC.
Although NADH/NAD redox couple plays a major role
in central metabolism of P. aeruginosa, another charac-
teristic feature of P. aeruginosa is the ability to produce
redox-active pyocyanin, which can react with NADH
suggesting that electron transfer to pyocyanin may rep-
resent an adaptation that allows bacteria to modulate
their intracellular redox state.
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