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Proteus mirabilis

« Gram-negative, facultative anaerobic
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Proteus mirabilis
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Four separate phases in
swarming of P. mirabilis

Induction of swarmer cell differentiation
Delay prior to onset of swarming
Active swarming migration
Consolidation



Swarming motility

Differentiation

Soft Matter, 2009, 5, 1174-1187

Coordination of virulence factor expression
and swarming migration of P. mirabilis




P. mirabilis regulatory networks of
swarming and virulence
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Results



TnS - mutagenesis

E. coli S17-1 P. mirabilis N2
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RpoN regulates swarming
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* A bacterial RNA polymerase alternative sigma factor

* RpoN has been shown to play a key role In stress
responses (N limitation).
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https://www.ncbi.nlm.nih.gov/pubmed/25361964

No effect of RpoN on the promoter
activity of flhDC

* A master regulator of
flagellin synthesis
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RpoN affects the mRNA levels of flhDC

and fliC
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Why can RpoN affect mRNA levels of
fLhADC and fIliC ?



SrY regulates swarming motility
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Bacterial small RNAs (sRNAs)

« small non-coding RNA molecules

* SRNAs usually regulate gene expression
posttranscriptionally by binding to mRNA
targets.

Viegas, Arraiano. RNA Biol 5 (4): 230—-43 (2008).
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SrY regulates expression of cheA
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SrY regulates expression of flhDC
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SrY regulates expression of rcsB

RcsB:

a bacterial two-component response
regulator negatively regulating P.
mirabilis swarming by downregulation
of flnDC
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SrY small RNA

TTCGTTTAAAATTAATGAGTTATGATTTTAGTTGAAAAGTTGGCACGCCTTGTGCATTATATTAA
o IHF site 2 o™ promoter 0™ promoter

=

AGTCAACGAGTAAGTTGAAAAATACAGCCAGGTGTTATACCCACCCTTGTATGGTGTATTCGG
L1



May RpoN affect swarming through
SrY ?
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Conclusions



Conclusions

* RpoN positively
regulates SrY.
* SrY negatively

regulates rcsB mRNA
level and hence flhDC.

* SrY positively regulates
cheA




Thanks for your attention ~




Salmonella flagella
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Bacterial two component system
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Putative RpoN-swarming regulatory network In
Proteus mirabilis N2
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RpoN modulates gInA, gimY or fInDC expression
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SRNA GImY regulates cheA mRNA
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