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The SigmabD factor is a positive requlator of flagella and toxins A and B

in Clostridium difficile

Imane El Meouche!, Johann Peltier!, Marc Monot2, Martine Pestel-Caron!, Bruno Dupuy?, and Jean-Louis Pons!. 3

ILaboratoire 6.R.A.M. (EA 2656 IFR 23 THURBM), Université de Rouen, 2Laboratoire Pathogenese des Bactéries Anaérobies, Institut Pasteur, Paris,
3Laboratoire Ecosystéme intestinal, Probiotiques, Antibiotiques (EA 4065, IFR IMTCE), Université Paris Descartes, Paris, France

Introduction

The mechanisms of regulation of virulence genes is of major concern for C difficile, since the spectrum of intestinal disease is

highly variable. The intestinal colonization by C. difficile depends on the expression of bacterial adherence and colonization proteins

such as the flagellar components FliC and FliD. Beyond intestinal colonization, the major virulence factors are toxins A and B, whose

encoding genes fcdA and fcdB are located in a 19.6 Kb pathogenicity locus, with three accessory genes encoding the positive

regulator TcdR, the negative regulator TcdC and the holin-like protein TcdE. We found in the C difficile 630 genome a gene

encoding a putative SigD factor homologous to SigD of Bacillus subtilis which controls flagellar synthesis, autolysis and sporulation

in this species. The aim of the present work was to investigate the regulatory properties of SigD in the control of genes implicated

in motility, autolysis and toxin production in €. difficile.

Impact of sigD inactivation in C difficile 630E (Clostron®)
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Loss of motility in the sigD mutant

Motility Test (0,175% agar BHI)

In C difficile, SigD controls
motility but does not contol
expression of autolysins involved
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Comparative franscriptomic analysis of gene expression profiles of the 630E strain and the sigD mutant (Microarrays)

Gene

6H SigD

Gene ID Name Description SHWT Gene . 6H SigD »
Gene ID Name Description SHWT ?
00225 Putative lytic transglycosylase
cpnz2r Conserved hypothetical protein 01339 tedR Alternative PhA 20lymerase sigma factcrs 0.5 +
couzze an Flagelar motar switch protein Fi
C00225 fight Negative regulator of flagelin synthesis (Anti-sigma-d factor) £DJ3i0 e wink :
Conza0 Putative fagellar biosyrthesis proten DL tede Holr-lke pore-forming protsi
cDo231 flgk Flagellar hook-associated protein Flgk (or HAP1)
cozzz oL Flagelar hook-associated protein FlgL (or HAP3) D153 teda Tosin &
e v Flagellar assembly factor Fiw 00554 tedC Hegztive recLlater of towir Jene expression
CD0234 csrh Carbon starage regulator homolog Csra
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SigD positively controls flagellar and toxins genes (QRT-PCR)
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Western and Dot Blot analysis confirm the
lack of FIliC and TcdA production from total
protein extracts of the sjgD mutant strain

Western Blot (SigD)

Western Blot (FliC)

Dot Blot (TcdA)

The Complementaion of the sigD mutant imply that SigD controls
expression of flagellar and toxin genes in C. difficile

Conclusions and Perspectives

In C difficile, SigD appears as a major regulator of motility, but not of autolysis, unlike in 8. subtilis
SigD positively controls three genes of the Paloc, tcdA, tcdBand tcaR

Further studies will help to elucidate the fine mechanism of toxins regulation by Sigb




