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Objective

• Assess quality of WGS data and accuracy of cluster analysis of 
Campylobacter from participating laboratories

Purpose

• To help laboratories in the implementation of WGS and cluster analysis

• To test the join capability of the network to solve a multi-country 
Campylobacter outbreak based on WGS data



Participation

• 23 NRLs registered for PT 33

• 18 EU member states

• Norway, Switzerland and United Kingdom

• 20 NRLs reported results

• 17 EU member states

• Norway and United Kingdom



Strain selection

• Six strain of Campylobacter jejuni ST-19 selected based on cluster 
analysis topology

• Seven samples prepared for PT 33

• O/N Cultures → DNA extraction → mixed with GenTegra-DNA → Aliquoted → Dried

• PT33-1 and PT33-6 the same sample

• Different timepoints

• Different farms



Reference assemblies

• Reference assemblies generated for all strains

Illumina 

(short-read)

Nanopore 

(long-read)

Trycycler (PT33-1 – PT33-6

Unicycler (PT33-7)

Complete gap-free 

assemblies



Outline

• Samples distributed together with the other PTs, 7th March 2022

• Process samples according to standard laboratory procedures

• Library preparations → Sequencing → Downstream analysis

• MLST analysis 

• AMR analysis (optional)

• Cluster analysis

• Gene-by-gene, SNP or other methods

• Use own cut-off value for cluster analysis



Outline

• Last date for reporting of results: 1st of June, 2022

• Questback questionnaire

• Upload data to a personal OneDrive folder

• Raw sequencing data (fastq)

• Assemblies (if required for cluster analysis)

• Trees for cluster analysis (e.g. phylogenetic or minimum spanning)

• Raw clustering data (e.g. distance matrix or alignment)
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AMR analysis (optional)

19 NRLs reported results for the optional AMR analysis

• Not used for assessment of the participating NRLs 
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Assemblies

• Participants were asked to submit the assemblies, if part of analysis

• 17 NRLs submitted assemblies (16 used SPAdes, 1 used Velvet)

• Calculated QC metrics:

• Not used for assessment of the participating NRLs 

QC metric Results Median

Total size of assembly (bp) <2% deviation from reference for all samples except PT33-4

k-mer coverage over the reference genome (%) >99% for all samples 99.978%

Total number of contigs *17 – 68 contigs *32 contigs

Total number of contigs > 1kb *13 – 32 contigs *18 contigs

Longest contig *188,052 bp – 720,947 *440,801 bp

N50 length *79,979 bp – 216,952 bp *154,047 bp

*PT33-4 and L20 excluded



Performance assessment

• No overall performance grade

• Individual steps assessed → Satisfactory / Needs improvement

Criteria and cut-off values used for assessment of sequence quality







Assessment of sequence quality



Cluster analysis
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Assessment of cluster analysis



Analysis of PT33 sequence data

Bo Segerman



Library prep: 
Nextera XT – Yes or No
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• Nextera XT has a uneven 

distribution of the reads over 

the genome

• This bias is GC-content 

dependent

- Low GC content regions 

have low coverage 

– high GC content regions 

high coverage 



Different ”recommended” minimum coverage
Nextera XT or other library prep 
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Library prep: 
Nextera XT – Yes or No



GC-content deviation in reads compared to reference genome

Threshold from ISO

Library prep: 
Nextera XT – Yes or No



300 bp read length is associated with a noticeable quality drop

Read length: 
Long or short read length
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Contaminations are < 1% except sample 4

Contaminations: 
What are the consequences?



Contaminations infiltrates the assemblies
but can be filtered out
- if from an unrelated species
Unrelated contamination 
- Little effect on clustering

Contaminations: 
What are the consequences?
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Clustering: 
Which factors 
influences the 
results?



Summary: 

Overall satisfactory performance in the PT

Nextera XT  - requires higher coverage

- gives GC deviation

Read length 300 gives large quality drop compared to 250

Contamination levels low (except one sample – uneven spread between samples)

- Contaminations propagate to the assemblies (poorer assembly metrics)

- Contamination of unrelated species can be filtered

- Contamination of unrelated species do not interfere with reference/schema based clustering methods

Clustering interpretation is affected by method, software solution, schema, cut-off values used

-Ridom SeqSphere+ core genome (cgMLST) schema is small and requires lower cut-off values

- Ridom SeqSphere+, Chewbacca and Bionumerics perform similar. 


