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Objectives of the Genomic PT

• To facilitate the production of reliable laboratory results of consistently 
good quality within the area of whole genome sequencing (WGS) by

– selecting two strains of three species of public health importance
– selecting species that range in sequencing difficulties
– assessing the sequencing quality based on a set of quality markers 

e.g., N50, no. of contigs, etc. as well as the ability to identify 
epidemiological markers such as MLST 

– identify underperforming participants 

• To facilitate harmonization and standardization of whole genome 
sequencing and data analysis setting tentative arbitrary quality control 
thresholds



Structure of Genomic PT

Component 1a
Material provided: Bacterial cultures (lyophilized)
• DNA extraction, purification
• Library-preparation, and whole-genome-sequencing of six bacterial 

cultures

Component 1b
Material provided: Purified DNA (pre-prepared, dried)
• Library-preparation, and whole genome sequencing of the same six 

bacterial cultures

Results
• Submission of reads (via an FTP site) 
• Survey response  

– Method details 

http://www.google.dk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjR-p-YttjTAhWDB5oKHUWeCJ0QjRwIBw&url=http://clipartall.com/clipart/5801-building-blocks-clipart.html&psig=AFQjCNGf0MiWKZckyv96wOvGSxVU6-J-lw&ust=1494062302703621


2014 – pilot PT
2015 – ‘full roll-out’

Salmonella (2)
E. coli (2)
S. aureus (2)

2016
K. pneumonia (2)
L. monocytogenes (2)
C. coli (1) 
C. jejuni (1)

2017
Salmonella (2)
E. coli (2)
S. aureus (2)

2020 Salmonella (2)
E. coli (2)
Campylobacter (2)

GMI PT

Development of Genomic PT



Participation in Genomic PT 2020

• 21 EURL participants

– Austria
– Belgium
– Denmark
– Germany
– Italy
– Luxembourg
– Netherlands
– Poland
– Sweden
– Ireland
– Cyprus

– Czech Republic
– Estonia
– Finland
– France
– Portugal
– Slovenia
– Spain
– Norway
– Switzerland
– United Kingdom



• Number of reads mapped to 
– reference total DNA sequence
– reference chromosome
– unmapped reads

• Proportion of reads mapped to the above
• Depth of coverage, of the above
• Size of assembled genome 
• Size of assembled genome per total size of DNA sequence (%)
• Total number of contigs
• Number of contigs > 200 bp
• N50

Measured QC parameters include:
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Individual participant reports 2020



Methods: DNA Concentration

63%

20%

11%
6%

Qubit Other Nanodrop Did not measure

For bacterial cultures, DNA concentration 
(ng/µl), prior to library preparation, was 
measured on (please select one answer)



Methods: DNA Quality

43%

25%

32%

Did not measure Nanodrop Other

For bacterial cultures, DNA quality (e.g. RIN, 260/280 
ratio and/or 260/230 ratio), prior to library preparation, 

was measured on (please select one answer)



Methods: DNA Quality

DNA quality can also be measured 
by gel electrophoresis

84%

16%

Did not make gel Made gel



Methods: Sequencing Platform

65%

15%

10%

10%

MiSeq NovaSEQ6000 NextSeq500 Other Illumina

Please indicate the sequencing platform you used 
in the proficiency test (please select one answer)



Methods: Single-end vs. Paired-end

95%

5%

Paired-end Single-end

Sequencing details #1 (please select one answer)



QC parameters visualised by box plots

2 STANDARD DEVIATION

3 STANDARD DEVIATION

MEDIAN

UPPER QUARTILE Q3

LOWER QUARTILE Q1

OUTLIER

IQR

DEFINITION OF OUTLIER:

Q1 – 1.5 IQR

Q3 + 1.5 IQR



Proportion of reads mapped to reference 
DNA sequence (%)

• The proportion of reads produced which map directly to the closed 
genome of the same strain. (=> cannot exceed 100%)



Proportion of reads mapped to reference 
DNA sequence (%)

• The proportion of reads produced which map directly to the closed 
genome of the same strain. (=> cannot exceed 100%)

• Poor performance – missing reads



Size of assembled genome per total size 
of DNA sequence (%)

• The proportion of contigs which map directly to the closed genome of the 
same strain (=> should not exceed 100%)



Size of assembled genome per total size 
of DNA sequence (%)

• The proportion of contigs which map directly to the closed genome of the 
same strain (=> should not exceed 100%)

• Assembly exceed the expected size of the 
reference – indicate contamination  

• Assembly lower that the expected size of the 
reference – indicate poor performance



N50

N50

- Longer is better

Total size of contigs

50% of size

Size of contig

• An N50 > 15000 normally indicates good quality



N50

• An N50 > 15000 normally indicates good quality



N50

• An N50 > 15000 normally indicates good quality

• Poor performance – short contigs



Total number of contigs

• The total number of contigs assembled. A number of contigs < 200 
normally indicates good quality



Total number of contigs

• The total number of contigs assembled. A number of contigs < 200 
normally indicates good quality

• Poor performance – large number of contigs



Q-score R1
• Phred quality score (Q-score) above Q30 indicate a 

minimum 99.9 % base call accuracy with the probability 
of an incorrect base call in 1 out of 1,000 bp 



Q-score R1
• Phred quality score (Q-score) above Q30 indicate a 

minimum 99.9 % base call accuracy with the probability 
of an incorrect base call in 1 out of 1,000 bp 

• Good sequencing performance – also for outliers



Q-score R2
• Phred quality score (Q-score) above Q30 indicate a 

minimum 99.9 % base call accuracy with the probability 
of an incorrect base call in 1 out of 1,000 bp 



Q-score R2
• Phred quality score (Q-score) above Q30 indicate a 

minimum 99.9 % base call accuracy with the probability 
of an incorrect base call in 1 out of 1,000 bp 

• Good sequencing performance – also for outliers



Summary of Underperformers
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Summary of Genomic PT 2020

• Methods:
– General tendency to work with the same methods
– All participants use some variety of Illumina as 

sequencing platform

• Results: 
– Most laboratories performed well, but two laboratories 

seem to be underperforming and would benefit from 
optimizing their WGS procedure

– Overall tendency to experience difficulties with or 
completely leave out Campylobacter spp. 

• Report will be published as a scientific paper in 2021/2022

• Upcoming genomic PT 2021
– Same species as in 2020
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Thank you for your attention
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