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Supplementary Figure 1: Effect of DCA on the transcript levels of the CD1685-CD1689 
gene cluster. a. RNA was extracted from C. difficile strain 630Δerm grown for 48h in BHISG 
with or without DCA (240µM). Comparative RT-qPCR analysis of the CD1685-CD1689 genes 
were performed between cell grown in the presence and in the absence of DCA. b. Raw read 
numbers detected along the CD1685-CD1689 region provided by the transcriptome published 
in Dubois et al. (2019) from cells grown in BHISG with 240µM DCA for 48h. The boxplot used 
to represent quantitative data figure the median, minimum, maximum and upper and lower 
quartiles. 
Asterisks indicate statistical significance with a t test comparing the theoretical mean of 0 (ns: 
not significant; **: p<0.01) 
  

a 

b CD
16
84

CD
16
85

CD
16
86

CD
16
87

CD
16
88

CD
16
89

-10

-5

0

5

10

lo
g 2

(fo
ld

 c
ha

ng
e)

ns

✱✱

✱✱

✱✱ ✱✱ ✱✱



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure 2: Confirmation of gene deletion in the CD1685-CD1689 cluster 
and biofilm formation by the resulting deletion strains. a PCR amplification using DNA 
from the wild type strain, the Δ1686 strain, Δ1687 strain and the Δ1688Δ1689 strain was 
performed using the “verification” primers listed in Table S1. In the WT/630Δerm strain, the 
expected sizes of the PCR products were 1625bp, 1820bp, and 2809bp for CD1686, CD1687 
and CD1688-CD1689 genes, respectively. In the deletion strains, the expected sizes of the 
PCR products were 968bp, 995bp and 939bp for the Δ1686, Δ1687, and Δ1688- Δ1689 
deleted genes, respectively. b. Biofilms formation by the wild type (630Δerm), the Δ1686, the 
Δ1687 and the Δ1688Δ1689 strains was assayed 48h after inoculation in BHISG with DCA 
(240µM), c. Biofilms formation by wild type strain complemented with the control plasmid 
(pDIA6103) and the Δ1687 mutant strain complemented with the CD1687 plasmid (pDIA6920) 
or the control plasmid (pDIA6103) was assayed 48h after inoculation in BHISG with ATC 
(100ng/mL), in the presence or not of DCA (240µM). Each data point represents an 
independent biological replicate composed of 2 to 4 technical replicates. The boxplots used to 
represent quantitative data figure the median, minimum, maximum and upper and lower 
quartiles. 
Asterisks indicate statistical significance with a one-way ANOVA test followed by a Tukey’s 
multiple comparison test (ns: not significant; *: p<0.05; ***: p<0.001; ****: p<0.0001). 
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Supplementary Figure 3: Analysis of the interactions between DCA and immobilized CD1687 
by surface plasmon resonance. The specific steady-state surface plasmon resonance 
responses were determined and plotted against the DCA concentration, allowing to determine 
the affinity and stoichiometry of the interaction between CD1687 and DCA. Dots represent the 
raw data while the red curve represents the fitted model. Here we determined that the 
dissociation constant of the DCA-CD1687 complex is 1.65±0.58mM and the stoichiometry is 
of 5±1 DCA molecule per CD1687 protein. 
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Supplementary Figure 4: Functional classification of the differentially expressed genes 
identify in the transcriptomic analyses. a. Transcriptome comparison between the wild type 
630Δerm and the ∆1687 mutant strain grown in BHISG in presence of DCA (240µM) for 24h. 
b. Transcriptome comparison between the wild type strain carrying an inducible plasmid 
overexpressing CD1687 (pDIA6920) grown in BHISG in the presence and absence of the ATC 
inducer for 24h. Changes in expression are colour coded (in red, up-regulated; or green, down-
regulated). Genes were classified by functional classes and the numbers of genes are reported 
on the x-axis of the graphs.  
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Supplementary Figure 5: Protein levels and localization of CD1687 at the cell surface of C. 
difficile cells within biofilm by immunofluorescence. In situ epifluorescence microscopy analysis 
was performed on the wild type strain (630Δerm) and the Δ1687 mutant strain carrying the 
CD1687 plasmid (pDIA6920) or the empty control plasmid (pDIA6103) grown as 48h biofilm in 
BHISG with ATC (100ng/mL), with or without DCA (240µM). DNA was stained with DAPI (blue) 
and CD1687 was detected with a specific anti-CD1687 rabbit antibody detected with a Texas 
Red-conjugated goat anti-rabbit antibody (red). Pictures are representative of three biological 
replicates and were taken with a Nikon Eclipse Ti inverted microscope (Nikon, Japan). Scale 
bar: 10µm. 
  



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Supplementary Figure 6: SDS-PAGE and western immunoblot of the CD1687 protein 
expressed from E. coli or from different C. difficile strains. a. Analysis of the protein purified 
from E. coli expressing the CD1687-his6 protein by silver staining (SS), Coomassie blue 
coloration (CB) and Western Blot (WB) using either a mouse anti-his6 antibody (Invitrogen) 
(WB1) or an anti-CD1687 rabbit antibody (WB2). The CD1687 dimer and the CD1687 
truncated protein form of CD1687 were detected only in E. coli extracts. b. CD1687 protein 
levels detected by western immunoblot using an anti-CD1687 antibody from protein extracted 
from the wild type with the control vector pDIA6103 or the complementation CD1687 plasmid 
(pDIA6920). The bacteria were grown for 48h in BHISG supplemented either with ATC 
(100ng/mL) or DCA (240µM). 2µg of total proteins were loaded in each running lane. 
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