
A Genome-wide Gene Function Association Network for Arabidopsis thaliana». Das Bild zeigt eine Karte der Verbindungen zwischen Genen in 
der Senfpflanze Arabidopsis thaliana. (Bild: Insuk Lee, Michael Ahn, Edward Marcotte, Seung Yon Rhee, Carnegie Institution for Science)
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A major source of the Sprout Brake Issue in Germany



E. coli TY2482: strain-specific genes

Posted on June 4, 2011 by david j studholme

http://www.genomic.org.uk/blog/?p=261
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Type III secretion system

So the consensus is emerging that the German outbreak strains are an enteroaggregative E. coli 

(EAEC, similar to Ec55989 causing diarrhea in children in Africa), which has acquired a Shiga 

toxin phage. Best evidence for this is David Studholmeôs comparison of the novel genomes to all 

available E. coli genomes, which shows that it Ec55989 is the most similar by gene content 

(sharing 96% of the genes from the outbreak strain), coupled with Konrad Paszkiewiczôs 

phylogenetic tree which shows that, within these genes, the sequences from the outbreak strains 

and Ec55989 are near-identical at the DNA level.

http://www.biofortified.org/2011/06/natural-gmos-part-85-speed-matters-era7-bioinformatics-provide-e-coli-ehec-genome-annotation/
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Comparisons of E. coli TY2482 against previously 

sequenced E. coli genomes

Posted on June 5, 2011 by David J. Studholme

Quote

I have aligned Nick Lomanôs TY2482 assembly, and the BGIôs 

raw Ion Torrent sequence reads, against the compete E. coli 

genome sequences from the NCBI RefSeq database. I used 

BLASTN to align Nickôs contigs and used BWA to align BGIôs 

raw reads. I used CGView to display the results of the 

alignments.

I also aligned Nickôs assembly against all these genome 

sequences using Mummer. The results in Excel format are 

here and OpenOffice format here. Looks like the most similar 

genome is Escherichia coli 55989 NC_011748: 99.69% 

nucleotide sequence identity over 96.07% of the 

chromosomeôs length.
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Maximum likelihood phylogenetic tree of the 

20 Escherichia coli and Shigella strains as 

reconstructed from the sequences of the 1878 

genes of the Escherichia core genome.
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Askar M, F.M., Frank C, Bernard H, Gilsdorf A, Fruth A, Prager R, Höhle M, Suess T, Wadl M, Krause G, Stark K, 

Werber D. (2011)

Update on the ongoing outbreak of haemolytic uraemic syndrome due to Shiga toxin-producing Escherichia coli (STEC) 

serotype O104, Germany, May 2011. Euro Surveill., 16, 22, pp  pii=19883 

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19883 AND http://www.ask-

force.org/web/Escherichia/Eurosurveillance-EHEC-Outbreak-2011.pdf

Since early May 2011, a large outbreak of haemolytic uraemic syndrome (HUS) and 

bloody diarrhoea related to infections with Shiga toxin-producing Escherichia

coli (STEC) has been observed in Germany. The outbreak is focused in the north, 

but cases have been reported from all German states and other countries.

Since our report last week, the number of HUS cases has increased to 470 and 

STEC serotype O104 has been confirmed in many cases.
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Struelens, M., Palm, D, Takkinen, J. (2011)

Enteroaggregative, Shiga toxin-producing Escherichia coli O104:H4 outbreak: new microbiological findings 

boost coordinated investigations by European public health laboratories. Euro Surveill., 16, 24, pp  19890 

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19890

It has shown a number of striking features: an unusually large proportion of HUS cases as 

compared with diarrhoea cases [1]. Furthermore, whereas usually HUS triggered by STEC 

infection predominantly affects young children, the great majority of cases in this outbreak are 

adults and two thirds are women. Between 2 May and 14 June 2011, 3,332 STEC cases, 

including 818 cases of HUS, were reported from 13 European Union(EU)/European Economic 

Area (EEA) Member States and 36 patients have died.

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19890


Scheutz, F., Moeller Nielsen, E, Frimodt-Moeller, J, Boisen, N, Morabito, S, Tozzoli, R, Nataro, JP, 

Caprioli, A. (2011)

Characteristics of the enteroaggregative Shiga toxin/verotoxin-producing Escherichia coli O104:H4 strain 

causing the outbreak of haemolytic uraemic syndrome in G. Euro Surveill., 16, 24, pp  19889 

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19889

The Escherichia coli strain causing a large outbreak of haemolytic uraemic syndrome and bloody diarrhoea

in Germany in May and June 2011 possesses an unusual combination of pathogenic features typical of

enteroaggregative E. coli together with the capacity to produce Shiga toxin. Through rapid national and

international exchange of information and strains the known occurrence in humans was quickly assessed.

We describe simple diagnostic screening tools to detect the outbreak strain in clinical specimens and a

novel real-time PCR for its detection in foods.

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19889


We believe that this pre-existing diarrhoeagenic and outbreak potential, coupled with the highly virulent Stx/VT, has resulted in a 

hypervirulent strain currently circulating in Germany. It should also be noted that EAggEC are common in all populations of the world,

industrialised and developing, but that no animal reservoir has been described. This observation suggests the startling possibility that 

this new O104 stain may have the capacity to persist among human populations, perhaps indefinitely.

Scheutz, F., Moeller Nielsen, E, Frimodt-Moeller, J, Boisen, N, Morabito, S, Tozzoli, R, Nataro, JP, Caprioli, A. (2011)

Characteristics of the enteroaggregative Shiga toxin/verotoxin-producing Escherichia coli O104:H4 strain causing the outbreak of

haemolytic uraemic syndrome in G. Euro Surveill., 16, 24, pp  19889 

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19889

Reservoir:

Human 

beings and

very 

persistent

over years

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=19889
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There are hundreds of different types of Escherichia Coli, E. Coli, strains, most of 

which are harmless for humans. Strains are differentiated by their so-called 

serotypes -- variations within a subspecies of bacteria -- usually with the 

designations "O" and "H". "O" indicates the lipopolysaccharides, a type of sugar-

fat molecule, found on the outer surface of the bacteria; "H" stands for the type of 

flagella found on the bacteria (flagella are the hairs the bacteria uses to move 

itself). E. coli bacteria are designated as enterohemorrhagic when they lead to 

bloody diarrhea in humans. This occurs because some subtypes, like the one 

currently causing panic in Germany, produce a certain poison, so-called Shiga 

toxins. 

The E. coli strain linked to the outbreak in Germany is being identified as E. Coli 

serotype 0104:H4. Experts have been especially surprised by the strain's 

aggressive nature and rapid spread. They first thought the strain to be a mutation 

of serotype 0104:H4. But initial genetic analysis suggests that the bacterium in 

question is actually a unique variant of the strain: According to the World Health 

Organization, this type of Enterohemorhagic E. Coli (EHEC) has been seen in 

humans before but has never before been linked to an outbreak. 

http://www.spiegel.de/international/germany/0,1518,767087,00.html

http://www.spiegel.de/international/germany/0,1518,767087,00.html


Jerse, A.E., Yu, J., Tall, B.D., & 

Kaper, J.B. (1990)

A GENETIC-LOCUS OF 

ENTEROPATHOGENIC 

ESCHERICHIA-COLI 

NECESSARY FOR THE 

PRODUCTION OF ATTACHING 

AND EFFACING LESIONS ON 

TISSUE-CULTURE CELLS. 

Proceedings of the National 

Academy of Sciences of the United 

States of America, 87, 20, pp  

7839-7843 

http://www.ask-

force.org/web/Escherichia/Jerse-

Genetic-Locus-1990.pdf

Discovery of Genetic Locus 

of dangerous E.coli in 1990
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Wilson, A., Evans, J., Chart, H., Cheasty, T., Wheeler, J.G., Tompkins, D., & Smith, H.R. (2001)

Characterisation of strains of enteroaggregative &lt;i&gt;Escherichia coli&lt;/i&gt; isolated during the 

infectious intestinal disease study in England. European Journal of Epidemiology, 17, 12, pp  1125-1130 

http://www.ask-force.org/web/Escherichia/Wilson-Characterisation-Strains-2001.pdf

Example of an early characterization 

of enteroaggregative Echerichia coli strain

Part of Abstract: 

Forty-nine cases with EAggEC (31%) had a known history of foreign travel. Over

50% of strains isolated from cases and controls were resistant to one or more of 

eight antimicrobials, and antimicrobial resistance was not statistically significantly

more common among cases with a known history of foreign travel (p ¼ 0:57).
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Early case of O104:H4 reported from 2006

A 29-year-old woman presented with bloody diarrhea, abdominal pain, hemolytic anemia, 

thrombocytopenia, and acute renal failure. She was diagnosed with Escherichia coli O104:H4-

associated hemolytic-uremic syndrome (HUS) and treated with plasmapheresis and  

hemodialysis for 3 weeks. She recovered without sequelae. To the best of our knowledge, this is 

the first report of Escherichia coli O104:H4-associated HUS in Korea. We recommend that 

Escherichia coli O104:H4, as well as the more common O157:H7, be considered in the diagnosis 

of bloody diarrhea-associated HUS.

Bae, W.K., Lee, Y.K., Cho, M.S., Ma, S.K., Kim, S.W., Kim, N.H., & Choi, K.C. (2006)

A case of hemolytic uremic syndrome caused by Escherichia coli O104 : H4. Yonsei Medical Journal, 47, 3, pp  

437-439 
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Nature, E. (2011)

Contaminated food for thought. 

Nature, 474, 7351, pp  251-251 
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Nature rightly points to the communication problem, 

but not to the blatant lack of agricultural field 

research having a close look at the soils


