
A
cc

ep
te

d
 A

rt
ic

le
 

This article has been accepted for publication and undergone full peer review but has not been 
through the copyediting, typesetting, pagination and proofreading process, which may lead to 
differences between this version and the Version of Record. Please cite this article as doi: 
10.1111/1469-0691.12638 
This article is protected by copyright. All rights reserved. 

Received Date : 17-Feb-2014 

Revised Date   : 30-Mar-2014 

Accepted Date : 31-Mar-2014 

Article type      : Original Article - E-only 

 

 

Whole genome sequencing as a tool to investigate a cluster of seven cases of listeriosis in 

Austria and Germany, 2011 – 2013 

 

D. Schmid1, F. Allerberger1, S. Huhulescu1, A. Pietzka1, C. Amar2, S. Kleta3, R. Prager4, K. 

Preußel4, E. Aichinger5, A. Mellmann6 

1German-Austrian Binational Listeria Advisory Laboratory, Vienna, Austria 

2Foodborne Pathogens Reference Services, Public Health England, London, UK 

3Federal Institute for Risk Assessment, Berlin, Germany 

4Robert Koch Institute, Berlin and Wernigerode, Germany 

5Baden-Wuerttemberg State Health Office, Stuttgart, Germany 

6Institute of Hygiene, University of Muenster, Muenster, Germany 

 

Running title: 

Whole genome sequencing in Listeria cluster investigation  

 

 



A
cc

ep
te

d
 A

rt
ic

le

This article is protected by copyright. All rights reserved. 

Corresponding author: 

Univ. Prof. Dr. Franz Allerberger 

Österreichische Agentur für Gesundheit und Ernährungssicherheit (AGES) 

Spargelfeldstraße 191 

A-1220 Vienna  

Austria, Europe 

Email: franz.allerberger@ages.at 

Tel. +43 50555--35500   

Mobile: +43 664-8398029 

Fax +43 50555--95-35500 

 

ABSTRACT 

A cluster of 7 human cases of listeriosis occurred in Austria and in Germany between April 

2011 and July 2013. The L. monocytogenes SV 1/2b isolates shared PFGE and fAFLP 

patterns indistinguishable from those from 5 food producers. The 7 human isolates, a control 

strain with a different PFGE/fAFLP profile, and 10 food isolates were subjected to whole 

genome sequencing (WGS) in a blinded fashion. A gene-by-gene comparison (MLST+) was 

performed and the resulting whole genome allelic profiles were compared using SeqSphere 

software version 1.0 (Ridom GmbH, Muenster, Germany). Analyzing 2298 genes, the 4 

human outbreak isolates from 2012 and 2013 had different alleles at ≤6 genes, i.e. differed by 

≤6 genes from each other; the dendrogram placed these isolates in between 5 Austrian unaged 

soft cheese isolates from producer A (≤19 genes difference to human cluster) and 2 Austrian 

ready-to-eat-meat isolates from producer B (≤8 genes to human cluster). Both food products 

appeared on grocery bills prospectively collected by these outbreak cases after hospital 

discharge. Epidemiological results on food consumption and MLST+ clearly separated the 3 

cases in 2011 from the 4 2012/2013- outbreak cases (>48 differing genes). We showed that 

WGS is capable of discriminating L. monocytogenes SV 1/2b clones not distinguishable by 
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