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Objectives:  SeqNet.org is an initiative of currently 28 laboratories from 20 European countries in order to 
establish a European network of excellence for sequence based typing of microbial pathogens. The 
principle goal of SeqNet.org is to establish unambiguous, electronic portable, easily comparable typing 
data for local infection control and national and European surveillance of sentinel microorganisms. Here, 
we describe (i) the harmonization of sequencing methods for sequence based typing, (ii) the capacity 
building for DNA sequencing in diagnostic microbiology, and (iii) the certification trail for sequence-based 
typing of MRSA. 
Methods:  After the 'kick-off' meeting in Münster, Germany (November 2004), the participants received a 
protocol for typing of MRSA by Staphylococcus aureus protein A gene (spa) typing. Subsequent, five 
strains, 5 DNAs, and 5 forward and reverse chromatogram files of representative and well characterized 
MRSA strains were distributed to all participating laboratories to be typed until the end of 2005. The typing 
results were analysed and synchronized with the central server by using the Ridom StaphType software. 
Results:  All participating European laboratories built up capacities for sequence-based typing and 
established the spa typing method for typing of MRSA in the laboratories. Until today, the typing results for 
the certification trial were submitted by 24 of the participating laboratories. Each laboratory determined 
2,783 bp (range, 206-422 bp per strain) and all participants reported exactly the same spa type for each of 
the analysed isolates and for the additional 5 chromatograms. Therefore, the intra- and inter-laboratory 
reproducibility of the sequencing results was 100% each. Online synchronization of the results proved the 
rapid exchange of high quality typing data based on nucleotide sequencing. 
Conclusion:  The SeqNet.org initiative enables laboratories European-wide to build up capacity for 
sequence-based methods. The spa typing results proved the unambiguous and highly reproducible nature 
and high portability of sequence data. The usage of a standardized nomenclature based on the software 
enabled an easy exchange of data. 
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Summary
SeqNet.org is an initiative of currently 35 laboratories from 22 
European countries in order to establish a European network of 
excellence for sequence based typing of microbial pathogens (1).
The principle goal of SeqNet.org is to establish unambiguous, 
electronic portable, easily comparable typing data for local infection 
control and national and European surveillance of sentinel micro-
organisms. Here, we describe (i) the harmonization of sequencing
methods for sequence based typing, (ii) the capacity building for 
DNA sequencing in diagnostic microbiology, and (iii) the certification 
trail for sequence-based typing of MRSA.

SeqNet.org: a European-wide certification trial for sequence-based
typing of microbial pathogens

www.SeqNet.org
A.W. Friedrich1*, W. Witte2*, H. de Lencastre3, W. Hryniewicz4, J. Scheres5, H. Westh6, 

and the SeqNet.org participants7
1Institute of Hygiene, University Hospital Münster, Münster, Germany; 2Robert Koch Institute, Wernigerode Branch, Germany; 

3 Laboratory of Molecular Genetics, Instituto de Tecnologia Quimica e Biologica (ITQB), Oeiras, Portugal; 4 Division of Microbiology, National Institute of  Public Health, Warsaw, Poland, 5 University Hospital Maastricht, Maastricht, Netherlands; 6 Department of 
Clinical Microbiology, Hvidovre Hospital, Hvidovre, Denmark, 7 35 European laboratories (see Table 1)

Conclusions
All participating European laboratories built up capacities for sequence-based typing and  

established the spa typing method for typing of S. aureus in their laboratories.

More than 12.000 isolates has been spa typed yet and synchronized via the spa Server 

Certification trial showed high reproducibility and inter-lab comparability of spa typing data

Only data of excellent quality was synchronized. Low quality of data was not synchronized

Capacity building of sequenced based typing (e.g. via hands-on workshops) must be intensified

*
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Figure 1. Genetic organization of the S. aureus protein A gene (spa), modified from Frénay et al. (4) 
and the following Ridom repeat nomenclature (4) used within SeqNet.org

Table 1. SeqNet.org participants 

Objectives of SeqNet.org
1. Harmonization of sequencing methods for sequence based typing of

Staphylococcus aureus and capacity building for DNA sequencing
S. aureus is the most common cause of nosocomial infections/outbreaks.
MRSA is of nosocomial and public health concern in many European countries.
As rapid, unambiguous, and affordable typing method spa typing is used (Figure 1). 
Up to now, 4 spa typing workshops were held in Münster (2x), Ulm, Prague. 
One workshop in 11/2005 was a joint initiative of SeqNet and EARSS and funded EARSS.

2. QC/QA for DNA sequencing (external quality control scheme)
A first feasibility study showed 100% intra- and inter-laboratory comparability 
between 11 international laboratories (2).
Certification: 30 SeqNet org laboratories took place in the trial.
Five strains, 5 DNAs, and 5 (f/r) chromatogram files of well characterized MRSA strains. 
Objectives:   - Capacity building for sequence technology

- High quality sequence based typing
- Inter-lab comparability of typing data 

Time of trial: 12 months

3. Improving the access to sequence based microbial typing results and the transfer
of data at international level
Networking of the participants by the Ridom StaphType™ software, 
which allows a common nomenclature and quantitative measure of the sequence quality 
as described before (3)

4. Disseminating the project results

Results of the certification trial
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27 of 30 (90%) laboratories completed in time the certification trial
Each laboratory determined 2,783 bp (range, 206 to 422 bp per strain)
397 of 405 (98%) of spa typings were completed and correct
Results were synchronised with the central spa server
100% of the spa typing data synchronized was correct
Overall quantitative quality of spa sequences was 117 of 120 (excellent)

SpaServerSpaServerSpaServer

spaServer

(B) Typing data on spa Server developed by Ridom and curated
by SeqNet.org (25.3.2006)

39 countries (22 active in SeqNet.org)
91 laboratories (35 active in SeqNet.org)

1.303 spa types
107 spa repeats

12.904 S. aureus isolates with database
input (92% MRSA)

A European network has been established synchronizing all spa typing data through a central spa server
developed by Ridom and curated by SeqNet.org in order to obtain

a unique nomenclature with high quality data is available for more than 1300 spa types.

(A) Synchronization process within SeqNet.org is 
obtained by using the Ridom StaphType software (2)

Sequence typing of 
5 strains, 5 DNAs (same as strains), and 5 forward and  reverse chromatograms of 
well characterized MRSA strains were distributed to all participating laboratories.

1 anonymised laboratory code, not in the order of the participants; 2 overall quality of sequences performed by laboratories; 3 results sent via email, synchronisation with spa server missing 
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