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PERFORMANCE OF CORE GENOME MULTILOCUS SEQUENCE

TYPING COMPARED TO CAPILLARY-ELECTROPHORESIS PCR
RIBOTYPING AND SNP ANALYSIS OF Clostridioides difficile

Background Methods
Clostridioides difficile is the Ribotypes Molecular Typing & analysis
most common cause of - 100 unique Ribotypes (RTs) NGS lllumina Novaseq 6000 (Genome

CDI Outbreaks
- RTO78 outbreak in a Dutch general hospital (3 cases & 3 Typing
non-related strains)

Scan B.V.)
cgMLST (Ridom®SeqSphere v5.1
& Enterobase)

antibiotic-associated
gastrointestinal infections.
Capillary-electrophoresis (CE)

PCR ribotyping is currently the
gold standard for C. difficile
typing, but lacks sufficient
discriminatory power to fully
resolve outbreaks.

- RT181 outbreak in a Greek rehabilitation clinic (15 cases)
Sequence data
- 541 C. difficile sequences (NCBI Sequence Read
Archive)
- 74 sequenced RTs (Leeds-Leiden reference collection)
- 21 sequenced outbreak strains (RT078 & RT181)

WgMLST (Enterobase)

CSI Phylogeny 1.4

Results

Backward compatibility & performance of cgMLST

- 82RTs of 100 RTs had a unique profile, 18 clustered (< 6 targets/alleles) with multiple RTs (ranging 1-3 RTs) (Fig 1 & Table 1)

- Average intra-RT allele difference varied between RTs; RT056 has highest average allele difference and RT181 has the
lowest (Fig. 2)

Aim of the study

This study compares the
performance of core genome
(cg) and whole genome (wg)
multilocus sequence typing
(MLST) with CE-PCR ribotyping
and single nucleotide
polymorphism (SNP) analysis

Outbreak setting
The minimal allele difference between outbreak strains and non-outbreak strains varies per typing method
The minimal allele difference between outbreak strains and non-outbreak in a RTO78 outbreak ranged from 2-8, with tl
lowest for cgMLST (Segsphere & Enterobase) and highest for SNP analysis (Fig 3a, Table 2)
The outbreak and non-outbreak strains showed no minimal allele difference in the RT181 outbreak setting in all typing
methods except for wgMLST with 2 allele differences between both groups (Fig 3b, Table 2)
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Figure 1: Neighbor joining tree based on cgMLST Figure 2: Average allele/SNP difference shown for RTs from MLST Clade 1 (RT001-RT056), Clade 2 (RT027-RT244), Clade 3 (RT023), Clade 4 (RT017) and
allele difference from 100 RTs. RTs from MLST Clade 5 (RTO33-RT127).

Clade 1, 2, 3, 4,5 are colored red, yellow, green,

blue and purple, respectively.
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Conclusions

- cgMLST has the potential to be an alternative to CE-PCR ribotyping; it is reproducible, backward compatible (to certain extent), easy to standardiz and offers a higher
discriminatory power.

- In outbreak settings of RT 078 and 181, the performance with the highest discriminatory power was obtained with Enterobase wgML nd SNP analysis.
- Additional epidemiologic information is necessary to fully resolve outbreaks of monomorphic strains.
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