
Objectives
Clostridium difficile is a gram-positive anaerobic bacteria that causes 
approximately five hundred thousand infections each year in the US. 
Current treatment for C. difficile infection (CDI) include metronidazole, 
vancomycin and fidaxomicin. Ridinilazole is a novel antibiotic currently 
initiating phase III studies but the exact mechanism of action is still 
unknown. To understand the effects of ridinilazole on resistance 
development and shed light on its mechanism of action, C. difficile was 
passaged serially with ridinilazole or comparator antibiotics to develop 
genetically resistant strains.
Methods

C. difficile strains 630 (ribotype 012) and R20291 (ribotype 027) were 
subjected to 15 passages in BHIS supplemented with metronidazole, 
vancomycin, fidaxomicin and ridinilazole at multiple concentrations. 
Bacterial populations growing at >8xMIC values for three passages were 
subjected to 3 extra passages in BHIS only and then re-exposed to a 
range of concentrations of the specific antibiotic. A phenotypic analysis 
was made on these specific mutants by scanning electron microscopy. 
Sequencing was performed on a NextSeq and SNPs analysis was done by 
using Bionumerics software. 
Results

No mutants, as demonstrated by a >8xMIC, were observed with the 630 
strain exposed to any of the antibiotics tested. The R20291 strain 
developed resistance (>8xMIC) with ridinilazole at passage 11. The 
R20291 mutant ridinilazole was stable at 8xMIC after 3 passages without 
antibiotic pressure. The ridinilazole mutant strain presented a 
filamentous phenotype already observed in sub-MIC treated population. 
7 missense SNPs have been characterized in the ridinilazole mutant.
Conclusions

A low-level, stable ridinilazole mutant resistant strain was developed 
using R20291 after multiple sub-MIC passages. This mutant will be used 
to help further elucidate the mechanism of action of ridinilazole.
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METHODS

Clostridium difficile infection (CDI) is the most
common cause of infectious diarrhea in hospitalized
patients.
Treatment options for CDI are limited to
metronidazole, fidaxomicin, and oral vancomycin.
Morbidity and mortality, including the recurrence of
CDI, continues to be a major concern with recurrence
rates up to 25% after discontinuation of treatment in
patients given metronidazole or vancomycin.
Ridinilazole is a novel, non-absorbable narrow-
spectrum antibiotic that is currently in clinical
development for the treatment of CDI.
Although Ridinilazole has been shown to be highly
potent against C. difficile, the mechanism of action
has not been fully elucidated.

Create stable antibiotic resistant lines
Identify SNPs that correlate to decreased antibiotic
susceptibility.

Strains: C. difficile 630 and R20291
Passages experiments were performed in 24 well
plates within BHIS: Brain Heart Infusion medium
supplemented with yeast extract (5g/L), L-cystein
10% and sodium taurocholate 0.1%.
Antibiotics were serially diluted by a two fold factor
from 128 to 0.25xMIC.
C. difficile cultures were incubated 48h with each
antibiotic: vancomycin, metronidazole, fidaxomicin or
ridinilazole.
Cultures growing a one concentration below the MIC
were diluted 1:100 and inoculted to the next passage
(15 passages total).
When growth was observed at concentrations
>8xMIC, mutant population were sub-cultured on
blood agar plates for 3 passages and re-exposed to
antibiotics to evaluated the resistance stability.
C. difficile mutant was grown in 5mL of BHI and DNA
was extracted according to the manufacturers
instructions (Qiagen). DNA libraries were prepared
and the samples were multiplexed and paired-end
sequencing was performed on a NextSeq (Illumina).
 Sequencing reads were aligned to the reference
genome R20291 and SNPs calling was done by using
BioNumerics software (Applied Math NV)

We were able to isolate a stable mutant of R20291
less sensitive to ridinilazole with an MIC equal to
0.48μg/mL, eight times higher compare to the initial
value of 0.060μg/mL.
Under ridinilazole pressure, C. difficile cells present
a filamentous phenotype as describe previously in
strains treated with sub-MIC concentrations (1).
This phenotype is reversible when the antibiotic is
removed.
7 missense SNPs have been found in the R20291
mutant suggesting the involvement of RNA
metabolism, iron transport and cell wall synthesis in
the mechanism of action of ridinilazole and
correlate with previous studies (2) . However these
findings need to be further investigated as most of
the genes depicted here have not been extensively
annotated.

Figure 2: Imaging of C. difficile resistance mutant of
strain isolated by serial passages by SEM
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Figure 1: R20291 exposed to 0.03μg/mL
ridinilazole (0.5xMIC) by serial passages
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After 3 passages without antibiotics, the mutant
MIC is stabilized at 0.48μg/mL (8xR20291 MIC) and
its phenotype reverse to control without antibiotic
pressure.

Figure 3: missense SNPs analysis of mutant R20291 less suceptible to ridinilazole

Genome position Gene SNP Substitution

120932 rpoA CA LI

137721 23SrRNA TC EG

879028-70 Penicillin binding protein GA VVIN

1568676 Putative ruberythrin CA TK

2160266 Putative peptidase TG MA

4000187 Putative iron ABC transporter AC
AT

*G
*L

4147900 Hypothetical protein AG *L

I: isoleucin
E: glutamic acid
G: glycin
V: valin
N: asparagin

K: lysin
M: methionin
A: alanin
L: leucin
F: phenylalanin
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