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SigX is one of the 19 ECF sigma factor of
more than 250 genes, among which genes involved in adaptatio
virulence and virulence-associated genes linked to the pro
involved in modulation of fatty acid and phospholipid metab
We have previously shown that a
Since membrane homeostasis is required to fulfil important

mutant growth alterations observed in LB medium would be cor

sigX mutant is severely altered during growth in LB rich broth but
physiological functions including nutriments uptake, we w
related to such metabolic pathways.

P. aeruginosa. It is a master regulator of bacterial adaptation to osmotic
n/protection, heat shock response, chemotaxis, motility/
tein secretion/export apparatus or secreted factors. SigX
olisms and consequently in membrane lipidic composition.

stress that impacts
attachment,
was shown to be

not in M9-glucose minimal medium.
onder if the SigX

Microarrays (mRNA) and LTQ-orbitrap (Protein) assays were
PAOSX grown in LB medium. A selection of the main dysregulate
metabolism” and “carbon metabolism” Pseudocap functionnal
is given in terms of MRNA and protein relative amounts (FC>2,

Numerous genes transporters are

dysregulated in the sigX mutant strain.
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Many porins encoding genes were downregulated while

several amino acids transporters were upregulated in PAOSX

grown in LB medium compared to

P. aeruginosa H103.

Expression of CbrB direct target crcZ in
H103, PAOSX and sigX complemented

PAOSX mutant strain PAOSXC grown

in LB broth (QRT-PCR).

achieved on P. aeruginosa H103 and its isogenic

d genes belonging to the “small molecules transport”, “amino ac
classes, are presented, and the fold change between PAOSX an

Pvalue < 0.05).

The absence of SigX leads to increased

expression of many genes that are involved in
amino acids and carbon metabolisms.
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As indicated in this table, some genes that were downregulat
in a CbrB mutant, were upregulated

suggesting that CbrB might be overactivated in this strain.

Moreover several genes that were shown to upregulated in a
mutant, were also upregulated in PAOSX mutant strain.

Hyperactivity of CbrB?
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Reduced activity of Hfq?

The growth of the sigX mutant in LB broth is
improved by a subinhibitory concentration of
Tween 80 detergent.
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H103 LB

H103 LB-Tween80 0.3%
PAOSX LB

PAOSX LB-Tween80 0.3%

The growth of PAOSX is strongly affected in LB medium, and can be
fully restored when adding Tween 80 at 0.3%. A similar effect was
observed when SDS was added in case of Tween80.

Expression of selected genes is partly restored when
PAOSX is grown in LB containing Tween 80 (LBT)
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Some genes that are regulated by CbrB (aruB, hutG, crcZ) or Hfg (amiE) were
assayed by qRT-PCR in PAOSX grown in LB or LBT compared to H103 grown
in LB or LBT. Expression of aruB, hutG, crcZ and amiE was lowered when
PAOSX was grown in LBT compared to LB. Inversely, crc, whose expression
was reduced in PAOSX grown in LB, was increased when grown in LBT.

Conclusions

Most of the effects of SigX on these selected gene
expression are indirect.

The absence of SigX leads to strong alterations at the
nutritionnal stress response level suggesting that PAOSX
encounters a high C/N ratio.

The question is now to better understand the role of Tween
80 on the mutant strain

Carbon source ?

Membrane
Permeabilization?

Tween80 ﬁ

Membrane fluidity?




