Complexity of the Gene
Function Association
Network

New
Slides No.
11,12,16,17,
22, 30, 40

Collection of slides related to the EHEC topic, status 22. June 2011
Klaus Ammann, Neuchatel, ASK-FORCE
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)
http://www.nzz.ch/nachrichten/hintergrund/wissenschaft/flamingos_mit_make-up_1.10313708.html

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

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 Studholme’s 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 Paszkiewicz’s
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/

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 Loman’s TY2482 assembly, and the BGI’s
raw Ion Torrent sequence reads, against the compete E. coli
genome sequences from the NCBI RefSeq database. I used
BLASTN to align Nick’s contigs and used BWA to align BGI’s
raw reads. I used CGView to display the results of the
alignments.
I also aligned Nick’s 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
chromosome’s length.
http://www.biofortified.org/2011/06/natural-gmos-part-85-speed-matters-era7-bioinformatics-provide-e-coli-ehec-genome-annotation/
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S.p., Bouchier, C., Bouvet, O., Calteau, A., Chiapello, H.l.n., Clermont, O., Cruveiller, S.p.,
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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.

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

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-EHECOutbreak-2011.pdf

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.
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

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.
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

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

Acticate through: http://www.spiegel.de/flash/flash-26174.html

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 sugarfat 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

Discovery of Genetic Locus
of dangerous E.coli in 1990

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.askforce.org/web/Escherichia/JerseGenetic-Locus-1990.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).
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

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:H4associated 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
http://www.ask-force.org/web/Escherichia/Bae-Case-Hemolytic-Uremic-0104-H7-2006.pdf

Touchon, M., Hoede, C., Tenaillon, O., Barbe, V.r., Baeriswyl, S., Bidet, P., Bingen, E., Bonacorsi, S.p., Bouchier, C., Bouvet, O., Calteau, A.,
Chiapello, H.l.n., Clermont, O., Cruveiller, S.p., Danchin, A., Diard, M.d.r., Dossat, C., Karoui, M.E., Frapy, E., Garry, L., Ghigo, J.M., Gilles, A.M.,
Johnson, J., Le BouguÃ©nec, C., Lescat, M., Mangenot, S., Martinez-JÃ©hanne, V., Matic, I., Nassif, X., Oztas, S., Petit, M.A.s., Pichon, C., Rouy,
Z., Ruf, C.S., Schneider, D., Tourret, J.r.m., Vacherie, B., Vallenet, D., MÃ©digue, C., Rocha, E.P.C., & Denamur, E. (2009)
Organised Genome Dynamics in the <italic>Escherichia coli</italic> Species Results in Highly Diverse Adaptive Paths. PLoS Genet, 5, 1, pp e1000344
http://www.ask-force.org/web/Escherichia/Touchon-Oranised-Genome-Escherichia-2011.pdf

Touchon, M., Hoede, C., Tenaillon, O., Barbe, V.r., Baeriswyl, S., Bidet, P., Bingen, E., Bonacorsi, S.p., Bouchier, C., Bouvet, O., Calteau, A.,
Chiapello, H.l.n., Clermont, O., Cruveiller, S.p., Danchin, A., Diard, M.d.r., Dossat, C., Karoui, M.E., Frapy, E., Garry, L., Ghigo, J.M., Gilles, A.M.,
Johnson, J., Le BouguÃ©nec, C., Lescat, M., Mangenot, S., Martinez-JÃ©hanne, V., Matic, I., Nassif, X., Oztas, S., Petit, M.A.s., Pichon, C., Rouy,
Z., Ruf, C.S., Schneider, D., Tourret, J.r.m., Vacherie, B., Vallenet, D., MÃ©digue, C., Rocha, E.P.C., & Denamur, E. (2009)
Organised Genome Dynamics in the <italic>Escherichia coli</italic> Species Results in Highly Diverse Adaptive Paths. PLoS Genet, 5, 1, pp e1000344
http://www.ask-force.org/web/Escherichia/Touchon-Oranised-Genome-Escherichia-2011.pdf

Touchon, M., Hoede, C., Tenaillon, O., Barbe, V.r., Baeriswyl, S., Bidet, P., Bingen, E., Bonacorsi, S.p.,
Bouchier, C., Bouvet, O., Calteau, A., Chiapello, H.l.n., Clermont, O., Cruveiller, S.p., Danchin, A., Diard,
M.d.r., Dossat, C., Karoui, M.E., Frapy, E., Garry, L., Ghigo, J.M., Gilles, A.M., Johnson, J., Le BouguÃ©nec,
C., Lescat, M., Mangenot, S., Martinez-JÃ©hanne, V., Matic, I., Nassif, X., Oztas, S., Petit, M.A.s., Pichon, C.,
Rouy, Z., Ruf, C.S., Schneider, D., Tourret, J.r.m., Vacherie, B., Vallenet, D., MÃ©digue, C., Rocha, E.P.C., &
Denamur, E. (2009)
Organised Genome Dynamics in the <italic>Escherichia coli</italic> Species Results in Highly Diverse Adaptive
Paths. PLoS Genet, 5, 1, pp e1000344
http://www.ask-force.org/web/Escherichia/Touchon-Oranised-Genome-Escherichia-2011.pdf

Nature rightly points to the communication problem,
but not to the blatant lack of agricultural field
research having a close look at the soils

Nature, E. (2011)
Contaminated food for thought.
Nature, 474, 7351, pp 251-251
http://www.askforce.org/web/Escherichia/Natu
re-Editorial-ContaminatedFood-for-Thought.pdf

Turner, M. (2011)
Phage on the rampage. Nature, online June 9, 2011, pp
http://www.ask-force.org/web/Escherichia/Turner-Phage-on-therampage-2011.pdf

See also http://blogs.nature.com/news/2011/06/europes_e_coli_outbreak_time_f.html

Story
removed
on June 4
reinstalled
on June 8

Mastio, D. (20110608)
Dead bodies demand organic food moratorium - A less-than-serious look at how old technology could kill us, Washington Times
pp (Washington Times Article)
http://www.ask-force.org/web/Escherichia/MASTIO-WASH-Times-removed-Story-201106.pdf AND Selected comments
http:((www.ask-force.org/web/Escherichia/Bushway-Ammann-Washington-Times-Repies-Mastio-20110615-20.pdf

In Minnesota, organic and semi-organic produce collected from the southeastern (SE)
part of the state were at a significantly greater risk of E. coli contamination (OR=3.45,
95% CI=1.8–35.2, P=0.008), compared to those collected from farms located in the
southern (S) regions of the state. In Wisconsin, organic and semi-organic
produce collected from the southern (S) cluster of farms were at approximately
3-times greater risk of E. coli contamination (OR=2.67, 95% CI=1.3–9.4, P=0.004),
compared to those grown in the northern (N) cluster of farms.

Prevalence of E.coli on
Semiorganic, organic and
Conventional farms from
Which at least one
Contaminated samble was
Collected in
A 2003
B 2004

Mukherjee, A., Speh, D., Jones, A.T., Buesing, K.M., & Diez-Gonzalez, F. (2006)
Longitudinal microbiological survey of fresh produce grown by farmers in the upper midwest. Journal of Food
Protection, 69, 8, pp 1928-1936
http://www.botanischergarten.ch/Organic/Mukherjee-Longitudinal-MicrobiolSurvey-2006.pdf

Survival of E. coli O157-H7 in inoculated compostAmended or inoculated water-irrigated soil samples

Islam, M., Doyle, M.P., Phatak, S.C., Millner, P., & Jiang, X.P. (2005)
Survival of Escherichia coli O157 : H7 in soil and on carrots and onions grown in fields treated with
contaminated manure composts or irrigation water. Food Microbiology, 22, 1, pp 63-70
http://www.botanischergarten.ch/Organic/Islam-Survival-ColiO157H7-2005.pdf

Survival of E. coli O157-H7
in inoculated compostAmended or inoculated
water-irrigated soil and
carrot samples

Islam, M., Doyle, M.P., Phatak, S.C.,
Millner, P., & Jiang, X.P. (2005)
Survival of Escherichia coli O157 : H7 in
soil and on carrots and onions grown in
fields treated with contaminated manure
composts or irrigation water. Food
Microbiology, 22, 1, pp 63-70
http://www.botanischergarten.ch/Organic/
Islam-Survival-ColiO157H7-2005.pdf

We could not find significant differences in the
prevalence of STEC and O157:H7 or the risk to carry
such organisms in the cattle population as a whole nor
on the farm level between organic and conventional
farming. However, several other general risk-factors
could be discerned and could eventually be considered
to reduce the frequency of STEC and O157:H7,
knowing that these organisms are part of the normal
flora of cattle. Given the overall prevalence of almost
60% of STEC in the cattle population and the low
number of 0.5% of STEC-associated diarrhea
observed in Switzerland (Schmid et al., 2002), no
specific measures can be recommended concerning
one or the other farm type.
Kuhnert, P., Dubosson, C.R., Roesch, M., Homfeld, E., Doherr, M.G., & Blum, J.W. (2005)
Prevalence and risk-factor analysis of Shiga toxigenic Escherichia coli in faecal samples of organically and
conventionally farmed dairy cattle. Veterinary Microbiology, 109, 1-2, pp 37-45
http://www.botanischergarten.ch/Organic/Kuhnert-Prevalence-Shiga-2005.pdf

Nevertheless, attention should be given for
possible food contamination with
STEC as well as with O157:H7. Dairy cattle
are frequent carriers of these strains and
hygienic awareness and eventually measures
for meat and milk production and processing
are certainly indicated.

Kuhnert, P., Dubosson, C.R., Roesch, M., Homfeld, E., Doherr, M.G., & Blum, J.W. (2005)
Prevalence and risk-factor analysis of Shiga toxigenic Escherichia coli in faecal samples of organically and
conventionally farmed dairy cattle. Veterinary Microbiology, 109, 1-2, pp 37-45
http://www.botanischergarten.ch/Organic/Kuhnert-Prevalence-Shiga-2005.pdf

Soil quality is generally improved with application of organic nutrient sources, but careful
management is required to avoid environmental risks of nitrate (NO3) leaching and phosphorus
accumulation.
Provided that nutrient supply is equal, yields with organic sources tend to be similar
to those with inorganic sources. However, lack of available nitrogen (N) that is
synchronous with plant demand often limits yields in organic cropping systems. ….
Phytonutrient content also may be affected by differences in pest control strategies
among cropping systems regardless of nutrient source. There is a slight, but
significantly, increased risk of produce contamination by Escherichia coli and other
enteric bacteria contamination on produce when organic nutrient sources are used,
but if proper guidelines are followed, contamination with the lethal serotype
O157:H7 does not appear to be a major concern. Appropriate management of
organic inputs is critical to achieving potential benefits for crop production
and soil quality.
Rosen, C.J. & Allan, D.L. (2007)
Exploring the benefits of organic nutrient sources for crop production and soil quality. Horttechnology, 17, 4, pp
422-430
http://www.ask-force.org/web/Organic/Rosen-Exploring-Benefits-Organic-2007.pdf

California Food Emergency
Response Team (2007)
Investigation of an Escherichia
Coli O157:H7 Outbreak Associated
with Dole Pre-packaged Spinach
(eds California Dept. of Health
Services Food and Drug Branch
and USDA), pp. 50. USDA
http://www.botanischergarten.ch/O
rganic/E-coli-Organic-2007.pdf

A plea for
food
radiation

ftp://ask-force.org/www/ask-force.org/web/Escherichia/WallStreet-Organic-Scare-20110613.pdf

THE WALL
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JOURNAL

More:
http://www.ask-force.org/web/Escherichia/Robeik-Organic-OOOPS-20110620.pdf

The death toll from Germany's E. coli outbreak rose to 37 on Tuesday when a
two-year-oldboy became the first child to fall victim to the deadly bacteria.
Authorities have discoveredEHEC on red lettuce from a farm in Bavaria but say
it may not be the lethal strain that caused the outbreak. They remain convinced
that beansprouts from a farm in northernGermany are the source./
http://www.spiegel.de/thema/ehec/
http://www.spiegel.de/international/topic/e_coli_outbreak

field with red lettuce of the Lollo Rosso variety in Bavaria, Germany,
http://www.spiegel.de/international/germany/0,1518,768278,00.html
http://www.ask-force.org/web/Escherichia/Spiegel-Online-Boy-Dies-Coli-20110614.pdf

Information update on EHEC outbreak
Joint statement issued by the Federal Institute for Risk Assessment (BfR),
Federal Office of Consumer Protection and Food safety (BVL), Robert Koch
Institute (RKI)
Conclusions
BfR, BVL and RKI jointly conclude that the current general recommendation to
abstain from eating cucumbers, tomatoes, lettuce in northern parts of Germany
does not need to be upheld.
In addition to adherence to good hygiene practices, BfR, BVL and RKI recommend
abstaining from eating raw sprouts. Households and gastronomic businesses
should dispose of any sprouts currently in stock as well as any food items that might
have come in contact with these.
BfR, BVL and RKI recommend in addition that all food products originating from a
distinct producer in Lower Saxony be taken from the market.
BfR, BVL and RKI recommend strict adherence to good hygienic practices when
handling food or caring for patients.
This notice replaces earlier recommendations issued by BfR and RKI regarding the
consumption of cucumbers, tomatoes and lettuce.
ftp://ask-force.org/www/ask-force.org/web/Escherichia/BfR-BVL-RKI-Update-20110610.pdf

Unfortunately, there is no word about the real source of the outbreak, until up to
day The officials are not willing to dig into the environmental and agricultural
Management side, actually an absolute necessity.

The organic international organisatzion IFOAM is wrongly claiming that
there is no correlation to any farming methods to the E. coli outbreak

http://www.organic-world.net/35.html?&tx_ttnews%5Btt_news%5D=526&cHash=d6ac61edd80878c8f7994ff2c6381189

(08/06/2011)
On the occasion of the extraordinary meeting of the Agriculture Council the
IFOAM EU Group (www.ifoam-eu.org) expresses its concern that weeks
after the first outbreak of a new strain of enterohemorrhagic Escherichia coli
(EHEC) a definite source has still not been identified. On the other hand the
Group welcomes the fact that EU ministers have agreed in principle to
compensate vegetable producers that have suffered serious losses as a
consequence of the outbreak. It urges for a better, EU wide, coordination of
the issue.
Further, the IFOAM EU Group underlines that it is neither appropriate nor
responsible to use the present outbreak of enterohemorrhagic Escherichia
coli (EHEC) to blame any farming method. EHEC is not a problem of a
specific production system and any farming methods can potentially be
affected. The IFOAM EU Group appreciates that policy makers have been
communicating carefully in this regard so far.
The IFOAM EU Group calls on the authorities to follow all possible leads to
identify the source of the EHEC outbreak and urges for a comprehensive
clarification of the facts.
http://www.organic-world.net/35.html?&tx_ttnews%5Btt_news%5D=526&cHash=d6ac61edd80878c8f7994ff2c6381189

The EU agreed Tuesday to reimburse farmers hit by the ongoing E. coli crisis
with some 210 million euros in aid. But it will compensate for only about 50
percent of losses to farmers who suffered immensely after authorities warned
consumers off lettuce, cucumbers, tomatoes and sprouts in their hunt for the
outbreak source. http://www.spiegel.de/international/europe/0,1518,768534,00.html

The WHO with the latest “news” from an outbreak
in Canada from the year 2000 with 5 deaths (20.6.2011)

ftp://ask-force.org/www/ask-force.org/web/Escherichia/WHO-O157-H7-2005.pdf

Early EHEC Infections in Germany

Summary
Human infections due to enterohaemorrhagic Escherichia coli (EHEC) in Gcrmany, 1996
In 1996 we confirmed a total of 96 cases of hemolytic uremic syndrome (HUS) by identification of the
enterohemorrhagic E. coli (EHEC) pathogen and/or detection of specific antibodies. In addition there were 63
cases of EHEC-induced enteritis
and 40 asymptomatic carriers of the organism. Alongside EHEC 0157 (O157:H7, O157:H-, 026 (O26:H-,
O26:Hll) and 0111 (Ol11:H-, Ol11:H2), which have already
been identified frequently in previous years, in 1996 EHEC O103:H2 appeared for the first time asa causative
pathogen of HUS and tases of enteritis and was the second most common pathogen causing EHEC-infections
in the human. Out of a total of 149 fully characterised isolares, 26 different serovars were identified along with
eleven strains with nontypable O-antigens. These findings underline on the one side the importance of EHECisolation by identification of the Shiga toxin- (Stx) of stx determinants, and on the other the need for further
subtyping of the isolares (e.g. serotyping). An inter-disciplinary effort involving governmental health
authorities, medical and veterinary bodies and administration departments in Germany must be called
for in order to optimise health protection and the safety of the consume'r.
Bockemühl, J., Karch, H., & Tschäpe, H. (1997)
Infektionen des Menschen durch enterohämorrhagische&lt;i&gt;Escherichia coli&lt;/i&gt; (EHEC) in Deutschland, 1996.
Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz, 40, 5, pp 194-197
http://www.ask-force.org/web/Escherichia/Bockemuehl-Infektioinen-Menschen-haemorrhaqgische-Ec-1996.pdf

Abstract
A local outbreak of Shiga toxin (Stx)-producing
enterohemorrhagic Escherichia coli (EHEC) O157:H7
causing severe hemolytic-uremic syndrome (HUS) was
found to be caused by environmental transmission.
Automated ribotyping and pulsed-field gel electrophoresis
revealed that four stx2-positive EHEC isolates obtained
from two unrelated children, one mother and one cow
were identical. Results of an epidemiological investigation
strongly suggest that both children were infected via a
meadow strewn with manure containing EHEC-positive
feces from the infected cow a few days prior to the onset of
illness. The cow belonged to a cattle farm neighboring the
meadow. This report highlights the risk of acquiring EHEC
O157 through indirect contact with a farm environment.

via person-to-person contact [6]. Direct zoonotic and
environmental transmission [7], e.g., via consumption of
food contaminated by manure [8], have also emerged as
important risk factors for outbreaks of EHEC [6, 7].
Here we describe a local outbreak with E. coli O157:H7
associated with HUS in a village in the Austrian province
of Styria in September 2003. Two children, the mother of
one of the children and a cow were found to be infected.
The homes of the two infected children are separated from
each other by a meadow and a small forest. A cattle farm
is located adjacent to the meadow, which was strewn with
manure containing the feces of the farm’s cattle a few days
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