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Summary 

 

Escherichia coli is a ubiquitous bacterial species. It is part of the intestinal microflora of 

humans and warm-blooded animals and, at the same time, is among the most diffuse 

bacterial species in the environment. The pivotal aspect of this success is represented by 

an exceptional genomic plasticity. As a matter of fact, E. coli is capable to exchange 

genetic material with other bacteria, often belonging to different species, through 

horizontal gene transfer, a process involving the action of mobile genetic elements, such 

as bacteriophages, transposons, pathogenicity islands and plasmids. 

 

The relationships between E. coli and the human host are generally based on 

commensalism and yet this species exerts a beneficial effect in the gut, however, some 

strains evolved the capability to harm and cause disease either involving the gastro-

intestinal tract or in other organism‘s districts.  

Most of the pathogenic E. coli have a human reservoir and an inter-human circulation. 

These strains cause infections mainly in the developing area of the world where 

hygienic conditions are generally poor. Some pathogenic E. coli have an animal 

reservoir and are conversely more diffuse in the industrialized countries where intensive 

farming fostered the circulation of these pathogens. 

 

The complexity of E. coli as a pathogen reflects its success as ubiquitous bacterial 

species. In fact, the ecology of E. coli is characterized by a bi-phasic lifestyle, which 

allows its survival either in a host-associated niche or in the open environment. As a 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

consequence, the pathogenic E. coli survive in soil, manure, and water, including 

marine water, increasing the possibility to encounter other bacterial species and thus 

amplifying the sources of new genetic material to be evaluated for suitability at each 

replication cycle. 

 

The astonishing ductility of E. coli is also supported by a sensor system used to gather 

information from the environment, including the number of species and individuals 

resident in a given niche at a given time, in order to modulate the genes‘ expression and 

properly face the challenge of overcoming the competition. 

 

1. Introduction 

 

Bacteria belonging to Escherichia coli species represent an important component of the 

microbiome, which is defined as the totality of microbes, their genomes and 

environmental interactions in both human and animal host. This bacterial species 

colonizes the gastrointestinal tract during the first phases of the life establishing mutual 

beneficial relationships with the host and playing an important role in maintaining the 

equilibrium between the numerous other bacterial species constituting the gut 

microflora. At the same time, E. coli is one of the most diffuse bacterial species in the 

environment, being present in almost all the niches including water and soil. The 

exceptional capability of E. coli strains to colonize a wide range of hosts and 

environments is linked to their ability of establishing successful relationships with the 

other microorganisms and it is largely due to their extraordinary genomic plasticity. 

This is the capability to exchange genetic material with other bacteria, often belonging 

to other species, through horizontal gene transfer (HGT). This mechanism is mediated 

by the action of mobile genetic elements (MGE), DNA molecules capable of integrating 

themselves in the bacterial chromosome, such as bacteriophages, transposons and 

pathogenicity islands, or autonomously replicating in the bacterial cell cytoplasm such 

as the plasmids. These MGE are capable of self-mobilization and can move part of the 

genetic information of the host into a new bacterial cell by following cycles of 

integration-excision-integration. 

 

HGT represents the key for the success of E. coli as ubiquitous bacterial species. It 

provides the genomic substrate that is probed at each replication cycle in order to select 

the individuals more adapted to colonize any new ecological niche and to win the 

―struggle for life‖. 

 

In the ―human environment‖, generally, E. coli are commensals and exert a beneficial 

effect to the host, however, some strains evolved the capability to harm and cause 

disease. These strains are grouped into pathogenic groups or pathogroups. 

  

There are two main groups of pathogenic E. coli defined on the basis of the district of 

the organism they colonize: The Extra-intestinal Pathogenic E. coli (ExPEC) and the 

Diarrhoeagenic E. coli (DEC) (Nataro and Kaper, 1998). These large E. coli 

pathogroups are then subdivided into more homogeneous sub-groups identified by the 

mechanisms of pathogenesis or the presence of virulence factors and termed pathotypes. 

ExPEC include Uropathogenic E. coli (UPEC), which are the etiological agents of 

urinary tract infections, and the neonatal meningitis-associated E. coli. ExPEC also 
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include strains causing septicaemia with bacteraemia and thereof systemic infections in 

both human and animals. 

 

DEC cause gastroenteritis in humans and animals and are responsible for a range of 

diarrhoeal diseases and syndromes. They include the following pathotypes: 

Verocytotoxin-producing E. coli (VTEC), also termed Shiga toxin-producing E. coli 

(STEC), enteropathogenic E. coli, (EPEC), enteroinvasive E. coli (EIEC), 

enterotoxigenic E. coli (ETEC), enteroaggregative E. coli (EAEC), diffusely adherent E. 

coli (DAEC). 

 

DEC constitute the E. coli pathogroup with the main impact on the public health 

worldwide; therefore the different DEC pathotypes will be discussed more in detail in 

the following sections. Each pathotype description will include the virulence features 

and notes on the epidemiology of the infections. Due to the minor burden of infections, 

ExPEC will not be broken down into the different pathotypes but will be discussed as 

whole concerning their ecology in the relevant parts of this work. 

 

2. Pathogenic E. coli types 

 

2.1. Verocytotoxin-producing E. coli (VTEC) 

 

VTEC are a heterogeneous pathotype of E. coli including strains either non-pathogenic 

or capable of causing illness to humans. The disease induced by the pathogenic VTEC 

is characterized by a wide range of symptoms form mild diarrhoea to more severe forms 

such as Haemorrhagic Colitis (HC) and the life-threatening Hemolytic Uremic 

Syndrome (HUS). The latter represents the most severe form of VTEC infection, 

characterized by the following symptoms: microangiopathic anemia, kidney damage, 

renal failure and thrombotic thrombocytopenic purpura (TTP). HUS patients can 

sometimes have neurological complications due to ischemic lesions caused by the 

action of the VT on the endothelium of the brain vessels (Karch et al, 2005). 

  

Administration of antibiotics is not recommended for the treatment of VTEC infections, 

since their use seems to favor the progression towards the most severe forms of the 

disease and the management of infection is mainly supportive including rehydration and 

dialysis for the treatment of HUS. 

 

VTEC elaborate potent cytotoxins termed Verocytotoxins (VTs), which cause cell death 

by blocking the protein synthesis. VTs are also termed Shiga toxins because of their 

structural similarity to the Shiga-toxin produced by Shigella dysenteriae type I. VTs are 

a family of toxins including two main antigenically distinct types, VT1 and VT2 

(Scotland et al, 1985) and numerous subtypes and variants based on differences in the 

DNA sequence of the coding genes. Three subtypes of VT1 (VT1a, VT1c and VT1d) 

and seven subtypes of VT2 (VT2a, VT2b, VT2c, VT2d, VT2e, VT2f and VT2g) have 

been described so far (Persson et al, 2007). A single VTEC strain can produce either 

VT1 or VT2 alone or both in any combination type/subtype. The VT-coding genes (vtx) 

are vehiculated by bacteriophages of the lambda () family maintained in a lysogenic 

state in the bacterial chromosome. Excision of the vtx-converting phages and formation 

of new phage particles capable to infect an indicator E. coli strain can be efficiently 
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obtained by treating a VTEC strain with UV light or the antimicrobial mytomicin, 

indicating that these bacteriophages are still capable to mobilize and to infect new E. 

coli strains. This observation, suggests that re-infection cycles occur in the natural 

reservoir ensuring the preservation of the phage population. 

 

The presence of the vtx-converting bacteriophages seems to be not sufficient for E. coli 

strains to cause the disease, at least the most severe forms. In fact, pathogenic VTEC 

associated with bloody diarrhoea or HUS produce additional virulence factors that are 

involved in colonization and, generally, in the pathogenicity. Most of these strains cause 

a typical hystopathological lesion to the enterocyte termed ―attaching and effacing‖ 

(A/E). Such lesion is characterized by the effacement of the microvilli brush border and 

the intimate attachment of the bacterium to the plasma membrane. The ability to form 

the A/E lesion is conferred by a pathogenicity island termed the Locus of Enterocyte 

Effacement (LEE), which harbors the genes encoding a type III secretion system 

(TTSS), a complex molecular structure allowing the injection of bacterial effectors 

directly into the host cell. Beside the TTSS, the LEE encodes a number of effectors 

delivered via the TTSS, an outer membrane protein called the intimin, which mediates 

direct binding of the bacterium to the host cell surface and encoded by the eaeA gene, 

and its translocated receptor, Tir (Morabito et al, 2003). 

 

VTEC strains associated with severe human disease usually belong to a restricted 

number of serogroups such as O157, O26, O111, O145, O103 (European Food Safety 

Authority, 2011) and typically carry the LEE locus. These strains, also known as 

Enterohemorragic E. coli (EHEC), are characterized by the presence of additional 

virulence genes vehiculated by mobile genetic elements such as the enterohaemolysin-

coding operon, carried by a large virulence plasmid, and a pathogencity island, termed 

O-I 122, which carries a gene, efa1/lifA, encoding a factor involved in the colonization 

of the host by increasing the adhesivity of the strain and by inhibiting the host 

lymphocyte activation (Karmali et al, 2003b;  Klapproth et al, 2000;  Morabito et al, 

2003). EHEC are thus a sub-group of VTEC with distinct genotypic and phenotypic 

features and associated to severe disease in humans. VTEC serotype O157:H7 is 

considered as the prototype of EHEC. It was first isolated in 1982 in the US during an 

outbreak of HC (Riley et al, 1983) and has become one of the most important 

pathogenic E. coli responsible for sporadic disease and large food and water-borne 

outbreaks worldwide, since then. EHEC O157 causes the majority of HUS cases in the 

US and the UK and is responsible of about 50% of HUS in continental Europe. Taken 

together the five EHEC serogroups (the so called ―Top Five‖) are responsible for about 

90% of HUS cases worldwide (European Food Safety Authority, 2011).  

 

VTEC are zoonotic pathogens and ruminants, particularly cattle, are considered their 

natural reservoirs. The transmission to humans occurs mainly via the consumption of 

contaminated food and water but other sources such as contact with infected animals 

and person-to-person contacts are also reported. Initially, VTEC infections were 

associated to food of animal origin and particularly with undercooked beef burgers. 

Nowadays, meat of bovine origin still remain one important source of infection, but 

other vehicles such as unpasteurized milk, dairy products, water and contaminated fresh 

produce (e.g. sprouted seeds, lettuce, and spinach) are increasingly reported (see Section 

5.4). 
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2.2. Enteropathogenic E. coli (EPEC) 

 

In the mid 20
th

 century EPEC infections were very common and caused large outbreaks 

with mortality rates up to 50% in Europe and the US. Nowadays, these infections are 

only sporadically reported in industrialized countries due to the improvement of general 

standards of hygiene, while this pathotype still remains one of the leading causes of 

diarrhoea in low-income countries. In the past, the E. coli serogroups associated with 

diarrheal diseases were globally termed as EPEC (Neter et al, 1955). These organisms 

were in fact identified in routine diagnosis by determining their O serogroups, 

corresponding to the bacterial lipopolysaccharide surface antigen. At that time all the 

different DEC pathotypes were not known but it became soon clear that the serogroup-

based classification was not efficacious and indeed there was no agreement on which E. 

coli O-antigens should be considered as identifying the true EPEC strains. To settle the 

subject, the World Health Organization convened a meeting in 1987 and reached the 

consensus on the definition of the following EPEC serogroups: O26, O55, O86, O111, 

O114, O119, O125, O126, O127, O128, O142, and O158 (WHO, 1987). This scheme 

worked for a while, however, in the following years it was recognized that the 

serogroup was not sufficient to precisely identify EPEC and that the same serogroup 

could refer to more than one E. coli pathotype. In 1995, during an International 

symposium on EPEC, in Sao Paulo, Brazil, it was decided the subdivision of EPEC into 

two main distinct groups: typical EPEC (tEPEC) and atypical EPEC (aEPEC) based on 

the molecular characteristics of the isolates. 

 

Similarly to EHEC and other bacterial species pathogenic to human and animals, such 

as Hafnia alvei and Citrobacter rodentium (formerly C. freundii biotype 4280), EPEC 

possess the LEE locus and cause the attaching and effacing (A/E) lesion to the 

enterocytes (see previous section). The A/E phenotype of EPEC is indistinguishable 

from that induced by EHEC although with a few differences. In fact, differently from 

EHEC, the initial stage of adhesion in EPEC is mediated by a bundle-forming pilus 

(BFP) encoded by the bfpA gene localized on a 50-70 MDa plasmid named EPEC 

adherence factor (EAF) (Kaper et al, 1997). 

 

At the Brazil meeting, the tEPEC have been defined as E. coli strains, which cause the 

A/E lesion but do not produce VTs, possess the EAF plasmid and whose infections are 

characterized by the inter-human transmission via the oral-faecal route. On the other 

hand, aEPEC lack the EAF plasmid and share with EHEC the presence of additional 

virulence genes, such as the one encoding the enterohaemolysin (E-hly), as well as a 

possible animal reservoir. As a matter of fact, aEPEC have been isolated from a wide 

range of diarrheic and healthy animal species (Aidar et al, 2000;  Aktan et al, 2004;  

Blanco et al, 2005;, Ishii et al, 2007; Krause et al, 2005; Leomil et al, 2005; Stephan et 

al, 2004; Wani et al, 2007; Yuste et al, 2006) and may therefore be transmitted to 

humans by contaminated food of animal origin. 

 

The different ecology of the two EPEC groups is likely to explain the differences in the 

epidemiology and the geographic distribution of the infections. In fact, tEPEC are a 

leading cause of acute diarrhoea in children less than one year in the developing 

countries while aEPEC have been reported as agents of persistent diarrhoea in adults 
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and children aged more than five years and causing either sporadic cases or outbreaks in 

the industrialized countries (Viljanen et al, 1990; Yatsuyanagi et al, 2003). 

 

2.3. Enterotoxigenic E. coli (ETEC) 

 

Disease induced by ETEC follows ingestion of contaminated food or water and is 

characterized by profuse watery diarrhoea lasting for several days with little or no fever, 

a condition that often leads to dehydration and malnutrition in young children. Raw 

vegetables and soft cheeses are included among the foodstuffs implicated in ETEC 

infections. 

 

ETEC are a major cause of diarrhoea among infants in developing countries, where 

hygiene is poor and water sanitation procedures are only rarely in place. Moreover, they 

represent one of the leading causes of travelers‘ diarrhoea that affects individuals from 

industrialized countries traveling to developing regions of the world (Black, 1990; 

Northey et al, 2007). Travelers‘ diarrhoea causes an estimated 10 million cases 

worldwide each year. It has been proposed that individuals genetically predisposed to 

produce high levels of interleukin-10 (IL-10) are more likely to experience symptomatic 

ETEC travelers' diarrhoea (Flores et al, 2008). In the developing countries, these strains 

are the most commonly isolated enteric pathogen bacteria in children below 5 years of 

age, and account for several hundred million cases of diarrhoea with thousand deaths 

each year (Black, 1993).  

 

ETEC colonize the gastro intestinal tract of the host by attaching to specific receptors on 

the enterocytes in the intestinal lumen by the action of hair-like fimbriae. More than 20 

types of fimbrial antigens, called E. coli surface antigens or colonization factor antigens 

(CFAs) have been described, which define strain-specific antigenicity (Isidean et al, 

2011). 

 

A common feature of ETEC is the ability to express one or more heat-stable (ST) or 

heat-labile (LT) enterotoxins. One of these toxins (LTI) is plasmid encoded and 

resembles the cholera toxin produced by Vibrio cholerae strains. Another heat labile 

toxin (LTII) is chromosomally encoded and yet is similar to LTI both in mode of action 

and in structure. The plasmid-encoded heat-stable enterotoxins belong to two groups, 

STa/STI and STb/STII (Isidean et al, 2011). 

 

2.4. Enteroinvasive E. coli (EIEC) 

 

EIEC were first described in 1944 as a bacterium called ―paracolon bacillus‖, but later 

on, a prototype EIEC was identified as E.
 
coli belonging to serogroup O124. In the 

1950s, while carrying out the Serény-test, an assay intended to assess the invasivity of 

bacterial strains, a researchers‘ team identified a group of E. coli able to cause 

experimental keraconjuntivitis in guinea pig, which was
 
initially classified under the 

species Shigella as Shigella
 

manolovi, S. sofia, Shigella strain 13, and S. 

metadysenteriae. These strains were later placed in the E. coli subgroup EIEC as E. coli
 

O164 (Bando et al, 1998; Monolov, 1959; Rowe et al, 1977). Indeed, EIEC and Shigella 

spp. are remarkably similar either at phenotypic
 
or genetic level and many of these

 

similarities may be attributed to the mechanism of invasion. In fact both these 
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organisms spend much
 
of their lifetime within eukaryotic cells and therefore have 

developed a system to use the nutrients coming form the cellular environment, different 

from the free-living E. coli strains (Lan and Reeves, 2002). 

 

EIEC are non-motile, are not able to decarboxylate lysine and approximately 70% of 

EIEC strains do not ferment lactose. These features are atypical when compared to the 

majority of E. coli strains but are shared by most of the strains belonging to the genus 

Shigella although some strains of S. sonnei are able to slowly ferment lactose. 

 

EIEC infection causes a gastroenteric disease identical to Shigellosis. The illness is 

characterized by abdominal cramps, diarrhea, vomiting, fever, chills, and a generalized 

malaise. The symptoms appear 12-72 hours after the ingestion of the pathogen 

depending on the dose assumed. Dysentery caused by this organism is generally self-

limiting with no known complications. The site of infection is predominantly the colon 

and the ability of EIEC to invade and destroy colonic tissue is associated with the 

presence of virulence factors such as the invasion antigens named as IpaA to IpaH, 

whose coding genes are harbored by a high molecular weight (140 MDa) plasmid 

(pINV) which is also present in the Shigella strains (Lan et al, 2004). Common 

symptoms include watery diarrhoea that may precede the production of stools 

containing blood and mucus. Ulceration of the bowel can also occur in severe cases. 

 

EIEC are human pathogens and infected humans appear to be the primary source of 

infection as there are no known animal reservoirs. Infection occurs via the faecal-oral 

route by person-to-person transmission. Sometimes, food and water may be implicated 

as vehicles of infection, but they are secondary contaminated by a human source. 

 

2.5. Enteroaggregative E. coli (EAEC) 

 

The definition of this E. coli pathotype has been proposed at the end of the 80s, when 

the studies on the interactions between E. coli strains and cultured HEp-2 cells 

monolayers allowed the diversification of enteropathogenic E. coli on the basis of their 

pattern of adhesion. The investigators could observe that while EPEC showed the 

typical Localized Adhesion (LA), other E. coli strains displayed a more diffuse 

adherence phenotype later diversified into ―true Diffuse Adherence‖ (DA) and 

―Aggregative Adherence‖ (AA) (Nataro et al, 1987). Despite the late identification, 

EAEC are supposed to be agents of diarrheal disease at least since 1920 based on the 

retrospective analysis of the symptoms typically associated to the infections. 

 

The clinical features of EAEC-induced illness include watery, mucoid, secretory 

diarrhoea with low-grade fever and little or no vomiting (Bhan et al, 1989; Paul et al, 

1994). About 30% of patients with EAEC diarrhoea have blood in the stools (Cravioto 

et al, 1991). The duration of EAEC diarrhoea is its most striking feature, which has been 

determined to be up to 17 days, longer than that associated with any other pathogen 

(Bhan et al, 1989). Although observations exist suggesting that EAEC infection may be 

accompanied by mucosal inflammation; most patients lack of any clinical evidence. 

Pathogenesis of EAEC infections includes the colonization of the gut by a strong 

adherence where the bacteria are embedded in a mucus-containing biofilm, whose 

formation may contribute to its ability to cause long-lasting colonization (see Section 6). 
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EAEC produce a range of putative pathogenic determinants that are involved in disease. 

These include the plasmid-encoded aggregative adhesion fimbriae (AAF/I and AAF/II), 

the main determinant intervening in the AA pattern of adhesion (also termed ‗stacked-

brick‘), whose coding genes are controlled by the transcriptional regulator AggR, a key 

factor in EAEC pathogenesis. 

 

About half of EAEC strains elaborate toxins, comprising the Enteroaggregative heat-

stable toxin-1 (EAST-1), the plasmid encoded Pet toxin and the Shigella enterotoxin-1 

(ShET1) (Nataro and Kaper, 1998). 

 

The epidemiological features of EAEC infections, including the likely sources, the 

reservoirs, and the routes of transmission are largely unknown. 

 

At present EAEC is a leading cause of gastroenteritis in developing countries, but 

EAEC infections are reported also in industrialized countries as causing sporadic cases 

and outbreaks, sometimes involving a large number of cases. A large outbreak of EAEC 

diarrhoea occurred in Gifu Prefecture, Japan, in 1993, when 2,697 children in 16 

schools became ill after consuming suspected contaminated school lunches. A single 

EAEC strain was implicated, but the organism was not found in any of the foods served 

in the implicated lunch (Itoh et al, 1997). Four outbreaks of EAEC-related diarrhoea 

occurred in the United Kingdom in 1994 (Smith et al, 1997). In two of the outbreaks a 

single EAEC strain was implicated. Also in this case no single vehicles could be 

identified, although each of these outbreaks was epidemiologically linked to the 

consumption of a meal. 

 

An outbreak episode possibly associated to contaminated cheese occurred in Italy in 

2008. An EAEC strain of serotype O92:H33 was isolated from six participants to a 

banquet as well as from one member of the restaurant‘s staff. A retrospective cohort 

study indicated a pecorino cheese made with unpasteurized sheep milk as the possible 

source. However, although samples of the suspected cheese had E. coli counts higher 

than 10
6
 c.f.u. g

−1
, the outbreak strain could not be isolated (Scavia et al, 2008). 

 

Occasionally, EAEC acquire additional virulence genes by horizontal gene transfer 

originating new E. coli pathotypes of great impact in terms of public health. Such a 

mechanism is supposed to be responsible for the emergence of the vtx-producing EAEC 

O111:H2 that caused a small HUS outbreak in France in the 90s and the vtx-producing 

EAEC O104:H4, which caused a huge outbreak of HUS in Germany in 2011 involving 

more than 4000 cases of illness and 50 deaths (see Section 8). 

- 

- 

- 

 

 

TO ACCESS ALL THE 20 PAGES OF THIS CHAPTER, 

Visit: http://www.eolss.net/Eolss-sampleAllChapter.aspx 

 
 

http://www.eolss.net/Eolss-sampleAllChapter.aspx
https://www.eolss.net/ebooklib/sc_cart.aspx?File=E6-59-135


MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

Bibliography 

 

1. Acton DF and Gregorich LJ. (1995). The Health of Our Soils: Toward Sustainable Agriculture in 

Canada. Agriculture Agri-Food Canada, CDR Unit, Ottawa, Canada, pp. 111–20. [A discussion on the 

health of soils in Canada's farming regions] 

2. Aidar L, Penteado AS, Trabulsi LR, Blanco JE, Blanco M, Blanco J, Pestana de Castro AF. (2000). 

Subtypes of intimin among non-toxigenic Escherichia coli from diarrheic calves in Brazil. Can J Vet Res. 

64:15-20. [Prevalence of the different intimin types in EPEC isolated in Brazil from diseased animals] 

3. Aktan I, Sprigings KA, La Ragione RM, Faulkner LM, Paiba GA, Woodward MJ. (2004). 

Characterisation of attaching-effacing Escherichia coli isolated from animals at slaughter in England and 

Wales. Vet Microbiol. 102:43-53. [A study on the characteristics of attaching and effacing E. coli isolated 

form ruminants in the UK] 

4. Albert MJ, Faruque AS, Faruque SM, Sack RB, Mahalanabis D. (1999). Case-control study of 

enteropathogens associated with childhood diarrhea in Dhaka, Bangladesh. J Clin Microbiol. 37:3458-64. 

[This study investigated the epidemiology of DEC in Bangladesh] 

5. Anderson GG and O‘Toole GA. (2008). Innate and induced resistance mechanisms of bacterial 

biofilms. in Bacterial Biofilms (ed. Romeo T.), pp. 85–105. Springer, Heidelberg. [A comprehensive 

discussion on Biofilm forming Bacteria] 

6. Avery LM, Killham K and Jones DL. (2005). Survival of Escherichia coli O157:H7 in organic wastes 

destined for land application. J Appl Microbiol 98:814–22. [Dynamics of the survival of E. coli O157 in 

manure intended for field fertilization] 

7. Bando SY, do Valle GRF, Martinez MB, Trabulsi LR, Moreira-Filho CA. (1998). Characterization of 

enteroinvasive Escherichia coli and Shigella strains by RAPD analysis. FEMS Microbiol Lett 165:159-65. 

[Molecular epidemiology of EIEC and Shigella] 

8. Berry ED and Miller DN. (2005). Cattle feedlot soil moisture and manure content. II. Impact on 

Escherichia coli O157. J Environ Qual 34:656–63. [describes the dynamics of E. coli O1557 survival in 

amended soils] 

9. Besser TE, Hancock DD, Pritchett LC, McRae EM, Rice DH, Tarr PI. (1997). Duration of detection of 

faecal excretion of Escherichia coli O157:H7 in cattle. J Infect Dis 175:726-9. [Study on the duration of 

E. coli O1575 faecal shedding by cattle] 

10. Beutin L, Bulte M, Weber A, Zimmermann S, Gleier K. (2000). Investigation of human infections 

with verocytotoxin-producing strains of Escherichia coli (VTEC) belonging to serogroup O118 with 

evidence for zoonotic transmission. Epidemiol Infect 125:47-54. [A study on the epidemiology of STEC 

infections] 

11. Bhan MK, Raj P, Levine MM, Kaper JB, Bhandari N, Srivastava R. (1989). Enteroaggregative 

Escherichia coli associated with persistent diarrhea in a cohort of rural children in India. J Infect Dis 

159:1061–4. [Epidemiology of EAggEC in developing countries] 

12. Bielaszewska M, Janda J, Blahova K, Minarikova H, Jikova E, Karmali MA, Laubova J, Sikulova J, 

Preston MA, Khakhria R, Karch H, Klazarova H, Nyc O. (1997). Human Escherichia coli O157:H7 

infection associated with the consumption of unpasteurized goat's milk. Epidemiol Infect 119:299-305. 

[Provides evidences of Raw Milk as a vehicle for E. coli O157 infections] 

13. Black RE. (1990). Epidemiology of travelers' diarrhea and relative importance of various pathogens. 

Rev Infect Dis 12 Suppl 1:S73-9. [A comprehensive review of the epidemiology of travelers‘ diarrhea] 

14. Black RE. (1993). Epidemiology of diarrhoeal disease: implications for control by vaccines. Vaccine 

11:100-6. [A comprehensive review of the vaccinal strategies for prevention of diarrheal diseases] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

15. Blanco M, Blanco JE, Blanco J, Gonzalez EA, Mora A, Prado C, Fernandez L, Rio M, Ramos J, 

Alonso MP. (1996). Prevalence and characteristics of Escherichia coli serotype O157:H7 and other 

verotoxin-producing E. coli in healthy cattle, Epidemiol Infect 117:251-7. [Characterization of STEC 

O157 isolated from cattle in Spain] 

16. Blanco M, Blanco J, Blanco JE, Mora A, Prado C, Alonso MP, Mourino M, Madrid C, Balsalobre C, 

Juarez A. (1997). Distribution and characterization of faecal verotoxin-producing Escherichia coli 

(VTEC) isolated from healthy cattle. Vet Microbiol. 54:309-319. [Characterization of STEC isolated from 

the natural reservoir] 

17. Blanco M, Schumacher S, Tasara T, Zweifel C, Blanco JE, Dahbi G, Blanco J, Stephan R. (2005). 

Serotypes, intimin variants and other virulence factors of eae positive Escherichia coli strains isolated 

from healthy cattle in Switzerland. Identification of a new intimin variant gene (eae-eta2). BMC 

Microbiol 5:23. [A study reporting on the characterization of the STEC virulome in isolates from the 

natural reservoir] 

18. Bolton DJ, Byrne CM, Sheridan JJ, McDowell DA, Blair IS. (1999). The survival characteristics of a 

non-toxigenic strain of Escherichia coli O157:H7. J Appl Microbiol 86:407-11. [An investigation of the 

survival dynamics of E. coli O157 in bovine faeces] 

19. Bonardi S, Maggi E, Bottarelli A, Pacciarini ML, Ansuini A, Vellini G, Morabito S, Caprioli A. 

(1999). Isolation of verocytotoxin-producing Escherichia coli O157:H7 from cattle at slaughter in Italy. 

Vet Microbiol 67:203-11. [A study reporting on the characterization of STEC isolated from cattle at 

slaughter] 

20. Bonardi S, Brindani F, Pizzin G, Lucidi L, D'Incau M, Liebana E, Morabito S. (2003). Detection of 

Salmonella spp., Yersinia enterocolitica and verocytotoxin-producing Escherichia coli O157 in pigs at 

slaughter in Italy. Int J Food Microbiol 85:101-10. [A study reporting on the characterisation of 

pathogenic enterobacteria isolated from cattle at salughter] 

21. Borie C, Montreal Z, Guerrero P, Sanchez ML, Martinez J, Arellano C, Prado V. (1997). Prevalencia 

y caracterización de Escherichia coli enterohemorrhagica aisladas de bovinos y cerdos sanos faenados en 

Santiago, Chile. Archivos de Medicina Veterinaria XXIX 205-12. [A study reporting on the 

characterisation of Enerohemorrhagic E. coli isolated from cattle and pigs] 

22. Boukhors K, Pradel N, Girardeau JP, Livrelli V, Ou Said AM, Contrepois M, Martin C. (2002). Effect 

of diet on Shiga toxin-producing Escherichia coli (STEC) growth and survival in rumen and abomasum 

fluids. Vet Res 33:405-12. [A study investigating the effect of diet on the survival of STEC in rumen] 

23. Branda SS, Vik S, Friedman L, Kolter R. (2005). Biofilms: the matrix revisited. Trends Microbiol 

13:20-6. [An extensive review of the mechanisms of biofilm formation by bacteria]  

24. Byrne CM, O'Kiely P, Bolton DJ, Sheridan JJ, McDowell DA, Blair LS. (2002). Fate of Escherichia 

coli O157:H7 during silage fermentation, J Food Prot 65:1854-60. [A study on the dynamics of E. coli 

O157 growth during fermentation of silage] 

25. Caprioli A, Morabito S, Brugere H, Oswald E. (2005). Enterohaemorrhagic Escherichia coli: 

emerging issues on virulence and modes of transmission. Vet Res 36:289–311. [An extensive review of 

the virulence features and epidemiology of Enterohemorrhagic E. coli]. 

26. Cerqueira AM, Guth BE, Joaquim RM, Andrade JR. (1999). High occurrence of Shiga toxin-

producing Escherichia coli (STEC) in healthy cattle in Rio de Janeiro State, Brazil. Vet Microbiol 70:111-

21. [A survey on the prevalence of STEC in cattle farms in Brasil] 

27. Chapman PA, Siddons CA, Cerdan Malo AT, Harkin MA. (1997). A 1-year study of Escherichia coli 

O157 in cattle, sheep, pigs and poultry. Epidemiol Infect 119:245-50. [A survey on the prevalence of E. 

coli O157 in different farmed animal species]. 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

28. Chapman PA, Siddons CA, Cerdan Malo AT, Harkin MA. (2000). A one year study of Escherichia 

coli O157 in raw beef and lamb products. Epidemiol Infect 124:207-13. [A survey on the prevalence of E. 

coli O157 in ruminants]. 

29. Cobbold R, Desmarchelier P. (2001). Characterisation and clonal relationships of Shiga-toxigenic 

Escherichia coli (STEC) isolated from Australian dairy cattle. Vet Microbiol 79:323-335 [Molecular 

epidemiology of STEC isolated from the animal reservoir] 

30. Cravioto A, Tello A, Navarro A, Ruiz J, Villafan H, Uribe F. (1991). Association of Escherichia coli 

HEp-2 adherence patterns with type and duration of diarrhoea. Lancet 337:262–4. [Demonstration of the 

association of diarrheagenic E. coli displaying different pattern of adhesion to cultured epithelial cells 

with the different types of diarrhea and the associated duration] 

31. Cray WC Jr and Moon HW. (1995). Experimental infection of calves and adult cattle with Escherichia 

coli O157:H7. Appl Environ Microbiol 61:1586-90 [A study aiming at defining the magnitude and 

duration of fecal shedding of E. coli O157:H7 in cattle] 

32. Dell'Omo G, Morabito S, Quondam R, Agrimi U, Ciuchini F, Macrì A, Caprioli A. (1998). Feral 

pigeons as a source of verocytotoxin-producing Escherichia coli. Vet Rec 142:309-10 [First description of 

the subtype f of verocytotoxin and its association with E. coli strains isolated from pigeon] 

33. Diez-Gonzalez F, Callaway TR, Kizoulis MG, Russell JB. (1998). Grain feeding and the 

dissemination of acid-resistant Escherichia coli from cattle. Science 281:1666-8. [Effect of diet on the 

colonization and shedding of E. coli by cattle] 

34. Dodd CC, Sanderson MW, Sargeant JM, Nagaraja TG, Oberst RD, Smith RA, Griffin DD. (2003). 

Prevalence of Escherichia coli O157 in cattle feeds in Midwestern feedlots. Appl Environ Microbiol 

69:5243-7. [A survey on the prevalence of E. coli O157 in farmed cattle] 

35. Donlan RM. (2008). Biofilms on central venous catheters: Is eradication possible? Curr Top 

Microbiol Immunol 322:133–61. [Speculation on the biofilm forming bacteria and their impact on the 

sterilization of medical devices] 

36. European Food Safety Authority; Tracing seeds, in particular fenugreek (Trigonella foenum-graecum) 

seeds, in relation to the Shiga toxin-producing E. coli (STEC) O104:H4 2011 Outbreaks in Germany and 

France. Question No EFSA-Q-2011-00817 Issued: 5 July 2011 [Tracing back exercise of the source of the 

German outbreak caused by the STEC O104:H4] 

37. European Food Safety Authority; The European Union Summary Report on Trends and Sources of 

Zoonoses, Zoonotic Agents and Food-borne Outbreaks in 2009 EFSA Journal 2011;9(3):2090. [Report on 

the isolation of zoonosis agents from food communicated to EFSA in year 2009] 

38. Ewers C, Janssen T, Wieler LH. (2003). Avian pathogenic Escherichia coli (APEC). Berl Munch 

Tierarztl Wochenschr 116:381-95. [A review on the APEC] 

39. Faith NG, Shere JA, Brosch R, Arnold KW, Ansay SE, Lee MS, Luchansky JB, Kaspar CW. (1996). 

Prevalence and clonal nature of Escherichia coli O157:H7 on dairy farms on Wisconsin. Appl Environ 

Microbiol 62:1519-25. [An epidemiological study on the characteristics of E. coli O157 in dairy farms in 

the US] 

40. Feder I, Wallace FM, Gray JT, Fratamico P, Fedorka-Cray PJ, Pearce RA, Call JE, Perrine R, 

Luchansky JB. (2003). Isolation of Escherichia coli O157 from intact colon faecal samples of swine. 

Emerg Infect Dis 9:380-3. [An epidemiological study on the characteristics of E. coli O157 isolated from 

swine] 

41. Fenlon DR, Ogden ID, Vinten A, Svoboda I. (2000). The fate of Escherichia coli and E. coli O157 in 

cattle slurry after application to land. Symp Ser Soc Appl Microbiol 29:149S–156S. [Proceedings of a 

congress on the dynamics of persistence of bacteria on soils] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

42. Flores J, DuPont HL, Lee SA, Belkind-Gerson J, Paredes M, Mohamed JA, Armitige LY, Guo DC, 

Okhuysen PC. (2008). Influence of host interleukin-10 polymorphisms on development of traveler's 

diarrhea due to heat-labile enterotoxin-producing Escherichia coli in travelers from the United States who 

are visiting Mexico. Clin Vaccine Immunol 15:1194-8. [Study of the association between the effects of 

the levels of interleukin-10 and the development of traveler's diarrhea caused by ETEC]  

43. Foxman B, Manning SD, Tallman P, Bauer R, Zhang L, Koopman JS, Gillespie B, Sobel JD, Marrs 

CF. (2002). Uropathogenic Escherichia coli are more likely than commensal E. coli to be shared between 

heterosexual sex partners. Am J Epidemiol 156:1133-40. [E. coli infections sexually transmitted] 

44. Foxman B. (2003). Epidemiology of urinary tract infections: incidence, morbidity, and economic 

costs. Dis Mon 49:53-70. [An extensive review on the epidemiology urinary tract infections including the 

burden of disease] 

45. Fremaux B, Delignette-Muller ML, Prigent-Combaret C, Gleizal A and Vernozy-Rozand C. (2007a). 

Growth and survival of non-O157:H7 Shiga-toxin-producing Escherichia coli in cow manure. J Appl 

Microbiol 102:89–99. [Dynamics of E. coli growth and survival in cattle manure] 

46. Fremaux B, Prigent-Combaret C, Delignette-Muller ML, Dothal M, Vernozy-Rozand C. (2007b). 

Persistence of Shiga toxin-producing Escherichia coli O26 in cow slurry. Lett Appl Microbiol 45:55–61. 

[Dynamics of E. coli growth and survival in cattle manure] 

47. Fremaux B, Prigent-Combaret C, Vernozy-Rozand C. (2008). Long-term survival of Shiga toxin-

producing Escherichia coli in cattle effluents and environment: an updated review. Vet Microbiol 132:1-

18. [A review on the dynamics of E. coli growth and survival in cattle manure and the environment] 

48. Fremaux B, Prigent-Combaret C, Delignette-Muller ML, Dothal M, Mallen B, Gleizal A, Vernozy-

Rozand C. (2008*). Persistence of Shiga-toxin producing Escherichia coli O26 in various manure-

amended soil types. J Appl Microbiol 104:296–304. [Dynamics of E. coli O26 growth and survival in 

amended soils] 

49. Gagliardi JV and Karns JS. (2002). Persistence of Escherichia coli O157:H7 in soil and on plant roots. 

Environ Microbiol 4:89–96. [Dynamics of E. coli growth and survival in soils and plants roots] 

50. Garber LP, Wells SJ, Hancock DD, Doyle MP, Tuttle J, Shere JA, Zhao T. (1995). Risk factors for 

fecal shedding of Escherichia coli O157:H7 in dairy calves. J Am Vet Med Assoc 207:46-9. [A review of 

the factors influencing the colonization and shedding of E. coli O157 by dairy cattle] 

51. Garber LP, Wells SJ, Schroeder-Tucker L, Ferris K. (1999). Factors associated with fecal shedding of 

verotoxin-producing Escherichia coli O157 on dairy farms. J Food Prot 62:307-12. [A review of the 

factors influencing the colonization and shedding of E. coli O157 by dairy cattle] 

52. Grauke LJ, Wynia SA, Sheng HQ, Yoon JW, Williams CJ, Hunt CW, Hovde CJ. (2003). Acid 

resistance of Escherichia coli O157:H7 from the gastrointestinal tract of cattle fed hay or grain. Vet 

Microbiol 95:211-25. [Effect of diet composition on the acid resistance of E. coli in the gastro intestinal 

tract of cattle] 

53. Hall-Stoodley L, Costerton JW, Stoodley P. (2004). Bacterial biofilms: From the natural environment 

to infectious diseases. Nat Rev Microbiol 2: 95–108. [A review of the biofilm-forming bacteria] 

54. Hall-Stoodley L, Stoodley P. (2009). Evolving concepts in biofilm infections. Cell Microbiol 11: 

1034–43. [A review of the biofilm-forming bacteria] 

55. Hancock DD, Besser TE, Kinsel ML, Tarr PI, Rice DH, Paros MG. (1994). The prevalence of 

Escherichia coli O157:H7 in dairy and beef cattle in Washington State. Epidemiol Infect 113: 199-207. [A 

study on the epidemiology of E. coli O157 in dairy cattle] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

56. Hancock DD, Besser TE, Rice DH, Herriot DE, Tarr PI. (1997). A longitudinal study of Escherichia 

coli O157 in fourteen cattle herds. Epidemiol Infect 118:193-5. [A study on the epidemiology of E. coli 

O157 in cattle herds] 

57. Hancock D, Besser T, Lejeune J, Davis M, Rice D. (2001). Control of VTEC in the animal reservoir. 

Int J Food Microbiol 66:71-78. [A review of the critical point and measures for the control of VTEC in 

cattle farms] 

58. Harmon BG, Brown CA, Tkalcic S, Mueller PO, Parks A, Jain AV, Zhao T, Doyle MP. (1999). 

Faecal shedding and rumen growth of Escherichia coli O157:H7 in fasted calves. J Food Prot 62:574-9. 

[A study on the factors influencing the growth and shedding of E. coli O157 by calves] 

59. Hatt JK and Rather PN. (2008). Role of bacterial biofilms in urinary tract infections. In: Bacterial 

Biofilms (ed. Romeo T.), 163–92. Springer, Heidelberg. [A review of the role of bacterial biofilms in 

urinary tract infections] 

60. Heuvelink AE, Van den Biggelaar FL, De Boer E, Herbes RG, Melchers WJ, Huis in 't Veld JH, 

Monnens LA. (1998). Isolation and characterization of verocytotoxin-producing Escherichia coli O157 

strains from Dutch cattle and sheep. J Clin Microbiol 36:878-82. [Study on the prevalence of VTEC 

O157 in Dutch ruminants] 

61. Heuvelink AE, Zwartkruis-Nahuis JT, Van Den Biggelaar FL, van Leeuwen WJ, De Boer E. (1999). 

Isolation and characterization of verocytotoxin-producing Escherichia coli O157 from slaughter pigs and 

poultry. Int J Food Microbiol 52: 67-75. [Study on the prevalence of VTEC O157 in Dutch pigs and 

poultry] 

62. Hovde CJ, Austin PR, Cloud KA, Williams CJ, Hunt CW. (1999). Effect of cattle diet on Escherichia 

coli O157:H7 acid resistance. Appl Environ Microbiol 65:3233-3235. [Effect of diet composition on the 

acid resistance of E. coli in the gastro intestinal tract of cattle] 

63. Hughes DT and Sperandio V. (2008). Inter-kingdom Signaling: communication between bacteria and 

their hosts. Nature Reviews Microbiology 6:111-120. [A review of the Quorum-sensing mechanisms] 

64. Hull R, Rudy D, Donovan W, Svanborg C, Wieser I, Stewart C, Darouiche R. (2000). Urinary tract 

infection prophylaxis using Escherichia coli 83972 in spinal cord injured patients. J Urol 163:872-7. [A 

study evaluation the use of vaccines for urinary tract infections prevention] 

65. Ishii S, Meyer KP, Sadowsky MJ. (2007). Relationship between phylogenetic groups, genotypic 

clusters, and virulence gene profiles of Escherichia coli strains from diverse human and animal sources. 

Appl Environ Microbiol 73:5703-10. [Molecular comparison between E. coli isolates from different 

sources] 

66. Isidean SD, Riddle MS, Savarino SJ, Porter CK. (2011). A systematic review of ETEC epidemiology 

focusing on colonization factor and toxin expression. Vaccine 29:6167-78. [An extensive review of 

ETEC] 

67. Itoh Y, Nagano I, Kunishima M, Ezaki T. (1997). Laboratory investigation of enteroaggregative 

Escherichia coli O untypeable:H10 associated with a massive outbreak of gastrointestinal illness. J Clin 

Microbiol 35:2546-50. [A study describing an Enteroaggregative E. coli isolated during a large outbreak 

of infection] 

68. Islam M, Doyle MP, Phatak SC, Millner P, Jiang X. (2004a). Persistence of enterohemorrhagic 

Escherichia coli O157:H7 in soil and on leaf lettuce and parsley grown in fields treated with contaminated 

manure composts or irrigation water. J Food Protect 67:1365–70. [Investigation of the factors involved in 

the persistence of EHEC in soils and vegetables] 

69. Jiang X, Morgan J, Doyle MP. (2002). Fate of Escherichia coli O157:H7 in manure-amended soil. 

Appl Environ Microbiol 68:2605-9. [Dynamics of survival of E. coli O157 in soils] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

70. Jiang X, Morgan J, Doyle MP. (2003). Fate of Escherichia coli O157:H7 during composting of bovine 

manure in a laboratory-scale bioreactor. J Food Prot 66:25-30. [Dynamics of survival of E. coli O157 in 

manure] 

71. Jiang X, Morgan J, Doyle MP. (2003*). Thermal inactivation of Escherichia coli O157:H7 in cow 

manure compost. J Food Prot 66:1771-7. [Dynamics of survival of E. coli O157 in manure] 

72. Johnsen G, Wasteson Y, Heir E, Berget OI, Herikstad H. (2001). Escherichia coli O157:H7 in faeces 

from cattle, sheep and pigs in the southwest part of Norway during 1998 and 1999. Int J Food Microbiol 

65:193-200. [A survey on the prevalence of E. coli O157 in stool samples from different animal species] 

73. Johnson JR and Delavari P. (2002). Concurrent fecal colonization with extraintestinal pathogenic 

Escherichia coli in a homosexual man with recurrent urinary tract infection and in his male sex partner. 

Clin Infect Dis 35:65-8. [Sexually transmitted E. coli infections] 

74. Johnson JR, Delavari P, O'Bryan TT, Smith KE, Tatini S. (2005). Contamination of retail foods, 

particularly turkey, from community markets (Minnesota, 1999-2000) with antimicrobial-resistant and 

extraintestinal pathogenic Escherichia coli. Foodborne Pathog Dis 2:38-49. [Prevalence of ExPEC in 

food] 

75. Jonsson ME, Aspan A, Eriksson E, Vagsholm I. (2001). Persistence of verocytotoxin-producing 

Escherichia coli O157:H7 in calves kept on pasture and in calves kept indoors during the summer months 

in a Swedish dairy herd. Int J Food Microbiol 66:55-61. [Effect of housing on the colonization of cattle 

with VTEC] 

76. Kaper JB, McDaniel TK, Jarvis KG, Gomez-Duarte O. (1997). Genetics of virulence of 

enteropathogenic E. coli. Adv Exp Med Biol 412:279-87. [A review of the molecular virulence features of 

EPEC] 

77. Karch H, Tarr PI, Bielaszewska M. (2005). Enterohaemorrhagic Escherichia coli in human medicine. 

Int J Med Microbiol 295:405-18. [A review of human infections with EHEC] 

78. Karmali MA, Mascarenhas M, Shen S, Ziebell K, Johnson S, Reid-Smith R, Isaac-Renton J, Clark C, 

Rahn K, Kaper JB. (2003b). Association of genomic O island 122 of Escherichia coli EDL 933 with 

verocytotoxin-producing Escherichia coli seropathotypes that are linked to epidemic and/or serious 

disease. J Clin Microbiol 41:4930-40. [A review of the molecular virulence features of VTEC] 

79. Keene WE, Sazie E, Kok J, Rice DH, Hancock DD, Balan VK, Zhao T, Doyle MP. (1997). An 

outbreak of Escherichia coli O157:H7 infections traced to jerky made from deer meat. JAMA 277:1229-

31. [Investigation conducted during an outbreak] 

80. Kobayashi H, Shimada J, Nakazawa M, Morozumi T, Pohjanvirta T, Pelkonen S, Yamamoto K. 

(2001). Prevalence and characteristics of shiga toxin-producing Escherichia coli from healthy cattle in 

Japan. Appl Environ Microbiol 67:484-9. [A survey on the prevalence of STEC in cattle] 

81. Klapproth JM, Scaletsky IC, McNamara BP, Lai LC, Malstrom C, James SP, Donnenberg MS. 

(2000). A large toxin from pathogenic Escherichia coli strains that inhibits lymphocyte activation. 

Infection and Immunity. 68:2148-2155. [A study in the charcterisation of the lymphostatin in EPEC] 

82. Kogure K and Ikemoto E. (1997). Wide occurrence of enterohemorrhagic Escherichia coli O157 in 

natural freshwater environment. Jpn J Bacteriol 52:601–7. [Environmental epidemiology of E. coli O157] 

83. Krause G, Zimmermann S, Beutin L. (2005). Investigation of domestic animals and pets as a reservoir 

for intimin- (eae) gene positive Escherichia coli types. Vet Microbiol 106:87-95. [Epidemiology of 

Attaching and Effacing E. coli in pets] 

84. Kudva IT, Blanch K, Hovde CJ. (1998). Analysis of Escherichia coli O157:H7 survival in ovine or 

bovine manure and manure slurry. Appl Environ Microbiol 64:3166-74. [Persistence and survival of E. 

coli O157 in ruminant‘s manure] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

85. Lan R and Reeves PR. (2002). Eschericheria coli in disguise: molecular origins of Shigella. Microbes 

Infect 4:1125-32. [A speculation on the origin and evolution of E. coli and Shigella] 

86. Lan R, Alles MC, Donohoe K, Martinez MB, Reeves PR. (2004). Molecular evolutionary 

relationships of enteroinvasive Escherichia coli and Shigella spp. Infect Immun 72:5080-8. [A speculation 

on the origin and evolution of E. coli and Shigella] 

87. Lau MM and Ingham SC. (2001). Survival of faecal indicator bacteria in bovine manure incorporated 

into soil. Lett Appl Microbiol 33:131–6. [Persistance of fecal bacteria in manure-amended soils] 

88. LeJeune JT, Besser TE, Hancock DD. (2001). Cattle water troughs as reservoirs of Escherichia coli 

O157. Appl Environ Microbiol 67:3053-7. [A study on the factors influencing the persistence of E. coli 

O157 in cattle farms] 

89. LeJeune JT, Besser TE, Merrill NL, Rice DH, Hancock DD. (2001). Livestock drinking water 

microbiology and the factors influencing the quality of drinking water offered to cattle. J Dairy Sci 

84:1856-62. [A study on the factors influencing the persistence of E. coli O157 in cattle farms] 

90. LeJeune JT, Besser TE, Rice DH, Berg JL, Stilborn RP, Hancock DD. (2004). Longitudinal study of 

fecal shedding of Escherichia coli O157:H7 in feedlot cattle: predominance and persistence of specific 

clonal types despite massive cattle population turnover. Appl Environ Microbiol 70:377-84. [A 

longitudinal study on the faecal shedding of E. coli O157 in farmed cattle] 

91. Leomil L, Pestana de Castro AF, Krause G, Schmidt H, Beutin L. (2005). Characterization of two 

major groups of diarrheagenic Escherichia coli O26 strains which are globally spread in human patients 

and domestic animals of different species. FEMS Microbiol Lett 249:335-42. [Molecular epidemiology of 

E. coli O26] 

92. López D and Kolter R. (2010). Extracellular signals that define distinct and coexisting cell fates in 

Bacillus subtilis. FEMS Microbiol Rev 34:134-49. [Study on the coordination and interplay between the 

different B. subtilis populations] 

93. Lung AJ, Lin CM, Kim JM, Marshall MR, Nordstedt R, Thompson NP, Wei CI. (2001). Destruction 

of Escherichia coli O157:H7 and Salmonella enteritidis in cow manure compostine. J Food Prot 64:1309-

14 [Fate of Enteropathogenic bacteria in cattle manure] 

94. Mah TF and O‘Toole GA. (2001). Mechanisms of biofilm resistance to antimicrobial agents. Trends 

Microbiol 9: 34–9. [A review on the mechanisms of biofilms-forming bacteria contrasting the action of 

antimicrobials]  

95. Makino S, Kobori H, Asakura H, Watarai M, Shirahata T, Ikeda T, Takeshi K, Tsukamoto T. (2000). 

Detection and characterization of Shiga toxin-producing Escherichia coli from seagulls. Epidemiol Infect 

125:55-61. [Characterization of E. coli strains isolated from birds] 

96. Martin MF and Liras P. (1989). Organization and expression of genes involved in the biosynthesis of 

antibiotics and other secondary metabolites. Annu Rev Microbiol 43:173–206. [Genetic mechanisms 

regulating the production of antimicrobials by microorganisms] 

97. Mathusa EC, Chen Y, Enache E, Hontz L. (2010). Non-O157 Shiga toxin-producing Escherichia coli 

in foods. J Food Prot Sep 73:1721-36. [A review of the STEC non-O157 in food] 

98. Matz C and Kjelleberg S. (2005). Off the hook–how bacteria survive protozoan grazing. Trends 

Microbiol 13:302–7. [A review on the evolution of bacterial defense in response to selective predation] 

99. Maule A.(1999). Environmental aspects of E. coli O157. Int Food Hyg 9:21–3. [A review on E. coli 

O157 in the environment] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

100. Maule A. (2000). Survival of verocytotoxigenic Escherichia coli O157 in soil, water and on surfaces. 

Symp Ser Soc Appl Microbiol 88:71S–8S. [Proceedings of a congress on the dynamics of persistence of 

bacteria on soils]  

101. McDowell DA and Sheridan JJ. (2001). Survival and growth of Vero cytotoxin-producing E. coli in 

the environment, in: Duffy G., Garvey P., McDowell D. (Eds.), Verocytotoxigenic Escherichia coli, Food 

& Nutrition Press Inc., Trumbull, 279-304. [A review of VTEC in food] 

102. McGee P, Bolton DJ, Sheridan JJ, Earley B, Kelly G and Leonard N. (2002). Survival of Escherichia 

coli O157:H7 in farm water: its role as a vector in the transmission of the organism within herds. J Appl 

Microbiol 93:706–13. [A thorough discussion on the water as a vehicle for the in-fam transmission of E. 

coli O157] 

103. Miyagi K, Takegaki Y, Nakano T, Nakano Y, Honda T, Sano K. (2001). Survival of Shiga toxin-

producing Escherichia coli O157 in marine water and frequent detection of the Shiga toxin gene in marine 

water samples from an estuary port. Epidemiol Infect 126:129–33. [A study providing indication on the 

STEC O157 survival in natural marine water] 

104. Midgley J and Desmarchelier P. (2001). Pre-slaughter handling of cattle and Shiga toxin-producing 

Escherichia coli (STEC). Lett Appl Microbiol 32:307-11. [A study investigating the possible control 

points for reducing STEC contamination in feedlot cattle production] 

105. Monolov DG. (1959). A new type of the genus Shigella—‗Shigella 13‘. J Hyg Epidemiol Microbiol 

Immunol 3:184-190. [First description of the S. monolovii] 

106. Morabito S, Karch H, Mariani-Kurkdjian P, Schmidt H, Minelli F, Bingen E, Caprioli A. (1998). 

Enteroaggregative, Shiga toxin-producing Escherichia coli O111:H2 associated with an outbreak of 

hemolytic-uremic syndrome. J Clin Microbiol 36:840-2. [A study reporting for the first time the isolation 

of an Enteroaggregative E. coli producing Shiga toxin] 

107. Morabito S, Dell'Omo G, Agrimi U, Schmidt H, Karch H, Cheasty T, Caprioli A. (2001). Detection 

and characterization of Shiga toxin-producing Escherichia coli in feral pigeons. Vet Microbiol 82:275-83. 

[First description of stx2f-producing E. coli in pigeon] 

108. Morabito S, Tozzoli R, Oswald E, Caprioli A. (2003). A mosaic pathogenicity island made up of the 

locus of enterocyte effacement and a pathogenicity island of Escherichia coli O157:H7 is frequently 

present in attaching and effacing E. coli. Infect Immun 71:3343-8. [A study on the evolution of the LEE 

pathogenicity island] 

109. Mossoro C, Glaziou P, Yassibanda S, Lan NT, Bekondi C, Minssart P, Bernier C, Le Bouguénec C, 

Germani Y. (2002). Chronic diarrhea, hemorrhagic colitis, and hemolytic-uremic syndrome associated 

with HEp-2 adherent Escherichia coli in adults infected with human immunodeficiency virus in Bangui, 

Central African Republic. J Clin Microbiol 40:3086-8. [This study reports the isolation of 

Enteroaggregative E. coli O104 form HUS patients HIV-positive in central Africa] 

110. Mukherjee A, Cho S, Scheftel J, Jawahir S, Smith K, Diez-Gonzalez F. (2006). Soil survival of 

Escherichia coli O157:H7 acquired by a child from garden soil recently fertilized with cattle manure. J 

Appl Microbiol 101:429–36. [One of the few reports investigating the survival of a proven virulent strain 

in naturally contaminated soil samples] 

111. Nakazawa M, Akiba M, Sameshima T. (1999). Swine as a potential reservoir of Shiga Toxin-

Producing Escherichia coli O157:H7 in Japan. Emerg Infect Dis 5:833-4. [Epidemiological study on the 

prevalence of Escherichia coli O157:H7 in pigs in Japan] 

112. Nataro JP, Kaper JB, Robins-Browne R, Prado V, Vial P, Levine MM. (1987). Patterns of adherence 

of diarrheagenic Escherichia coli to HEp-2 cells. Pediatr Infect Dis J 6:829-31. [A study investigating the 

pattern of adherence of more than 500 E. coli strains isolated from cases of diarrheal disease in Chile]  



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

113. Nataro JP and Kaper JB. (1998). Diarrheagenic Escherichia coli. Clinical Microbiology Rev 11:142-

201. [An exhaustive review on the diarrheagenic E. coli] 

114. Neter E, Westphal O, Luderitz O, Gino RM, Gorzynski EA. (1955). Demonstration of antibodies 

against enteropathogenic Escherichia coli in sera of children of various ages. Pediatrics 16:801-8. 

[Epidemiology and serological diagnosis of EPEC infections] 

115. Nicholson FA, Groves SJ and Chambers BJ. (2005). Pathogen survival during livestock manure 

storage and following land application. Bioresour Technol 96:135–43. [A study on the survival of E. coli 

O157, Salmonella, Listeria and Campylobacter in slurry and manure] 

116. Northey G, Evans MR, Sarvotham TS, Thomas DR and Howard TJ. (2007). Sentinel surveillance for 

travelers' diarrhoea in primary care. BMC Infect Dis 7:126. [A study on the assessment of the potential of 

sentinel surveillance in primary care for the effective monitoring of changes in the epidemiology of 

travelers' diarrhea] 

117. Ogden LD, Fenlon DR, Vinten AJ and Lewis D. (2001). The fate of Escherichia coli O157 in soil 

and its potential to contaminate drinking water. Int J Food Microbiol 66:111–7. [A study on the survival 

of E. coli O157 in soil and its transmission to water] 

118. Paiba GA, Wilesmith JW, Evans SJ, Pascoe SJ, Smith RP, Kidd SA, Ryan JB, McLaren IM, 

Chappell SA, Willshaw GA, Cheasty T, French NP, Jones TW, Buchanan HF, Challoner DJ, Colloff AD, 

Cranwell MP, Daniel RG, Davies IH, Duff JP, Hogg RA, Kirby FD, Millar MF, Monies RJ, Nicholls MJ, 

Payne JH. (2003). Prevalence of faecal excretion of verocytotoxigenic Escherichia coli O157 in cattle in 

England and Wales. Vet Rec. 153:347-53. [A survey conducted in 75 farms in England and Wales to 

determine the prevalence of faecal excretion of VTEC O157 by cattle] 

119. Paul M, Tsukamoto T, Ghosh AR, Bhattacharya SK, Manna B, Chakrabarti S. (1994). The 

significance of enteroaggregative Escherichia coli in the etiology of hospitalized diarrhoea in Calcutta, 

India and the demonstration of a new honey-combed pattern of aggregative adherence. FEMS Microbiol 

Lett 117:319–25. [A study investigating the hybridization with a DNA probe specific for the 

Enteroaggregative adhesion of 404 strains of E. coli from diarrhea cases] 

120. Pennington H. (2010). Escherichia coli O157. Lancet. 376:1428-35. [An extensive review on E. coli 

O157] 

121. Persson S, Olsen KE, Ethelberg S, Scheutz F. (2007). Subtyping method for Escherichia coli shiga 

toxin (verocytotoxin) 2 variants and correlations to clinical manifestations. J Clin Microbiol 45:2020-4. 

122. Pritchard GC, Willshaw GA, Bailey JR, Carson T, Cheasty T. (2000). Verocytotoxin-producing 

Escherichia coli O157 on a farm open to the public: outbreak investigation and longitudinal 

bacteriological study. Vet Rec 147:259-64. [Characterization of VTEC O157 isolated from animals 

housed in an open farm] 

123. Rabatsky-Ehr T, Dingman D, Marcus R, Howard R, Kinney A, Mshar P. (2002). Deer meat as the 

source for a sporadic case of Escherichia coli O157:H7 infection, Connecticut. Emerg Infect Dis 8:525-7. 

[A study reporting the isolation of E. coli O157 in deer meet] 

124. Ramachandran V, Hornitzky MA, Bettelheim KA, Walker MJ, Djordjevic SP. (2001). The common 

ovine Shiga toxin 2-containing Escherichia coli serotypes and human isolates of the same serotypes 

possess a Stx2d toxin type. J Clin Microbiol 39:1932-7. [Characterization of the stx genes subtypes in 

STEC from ovine origin] 

125. Renter DG, Sargeant JM, Hygnstorm SE, Hoffman JD, Gillespie JR. (2001) Escherichia coli 

O157:H7 in free-ranging deer in Nebraska. J Wildl Dis 37:755-60. [Prevalence of E. coli O157 in deer] 

126. Rice EW, Johnson CH, Wild DK and Reasoner DJ. (1992). Survival of Escherichia coli O157:H7 in 

drinking water associated with a waterborne disease outbreak of hemorrhagic colitis. Lett Appl Microbiol 

15:38–40. [Survival of E. coli O157 in water] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

127. Riley LW, Remis RS, Helgerson SD, McGee HB, Wells JG, Davis BR, Hebert RJ, Olcott ES, 

Johnson LM, Hargrett NT, Blake PA, Cohen ML. (1983) Hemorrhagic colitis associated with a rare 

Escherichia coli serotype. N Engl J Med 308:681-5. [First report of E. coli O157 as a human pathogen 

causing a food-borne outbreak] 

128. Rios M, Prado V, Trucksis M, Arellano C, Borie C, Alexandre M, Fica A, Levine MM. (1999). 

Clonal diversity of chilean isolates of enterohemorrhagic Escherichia coli from patients with hemolytic-

uremic syndrome, asymptomatic subjects, animal reservoirs, and food products. J Clin Microbiol 37:778-

81. [Epidemiology of EHEC infections in Chile] 

129. Rodriguez-Siek KE, Giddings CW, Doetkott C, Johnson TJ, Fakhr MK, Nolan LK. (2005). 

Comparison of Escherichia coli isolates implicated in human urinary tract infection and avian 

colibacillosis. Microbiology 151:2097-110. [A study aiming at comparing the virulence genes content of 

UPEC and APEC]  

130. Ron EZ. (2006). Host specificity of septicemic Escherichia coli: human and avian pathogens. Curr 

Opin Microbiol 9:28-32. [A study on the pathogenetic features of E. coli causing septicaemia in humans 

and animals] 

131. Rowe B, Gross RJ and Woodroof DP. (1977). Proposal to recognise serovar 145/146 (synonyms: 

147, Shigella 13, Shigella sofia, and Shigella manolovii) as a new Escherichia coli O group, O164. Int J 

Syst Bacteriol 27:15-8. [Evaluation of the characteristics of bacterial strains for assignment to a given 

specie] 

132. Rubini S, Cardeti G, Amiti S, Manna G, Onorati R, Caprioli A, Morabito S. (1999). Verocytotoxin-

producing Escherichia coli O157 in sheep milk. Vet Rec 144:56. [Prevalence of E. coli O157 in sheep 

milk] 

133. Russo TA, Stapleton A, Wenderoth S, Hooton TM, Stamm WE. (1995). Chromosomal restriction 

fragment length polymorphism analysis of Escherichia coli strains causing recurrent urinary tract 

infections in young women. J Infect Dis 172:440-5. [Molecular characterization of UPEC] 

134. Scavia G, Staffolani M, Fisichella S, Striano G, Colletta S, Ferri G, Escher M, Minelli F, Caprioli A. 

(2008). Enteroaggregative Escherichia coli associated with a foodborne outbreak of gastroenteritis. J Med 

Microbiol. 57:1141-6. [Epidemiological investigation of an outbreak of gastroenteritis in Italy] 

135. Scheutz F, Nielsen EM, Frimodt-Møller 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 Germany, May to June 2011. 

Euro Surveill 16;16(24). [Molecular characterization of the STEC O104:H4 that caused the large outbreak 

of HUS in Germany in 2011] 

136. Schmidt H, Scheef J, Morabito S, Caprioli A, Wieler LH, Karch H. (2000). A new Shiga toxin 2 

variant (Stx2f) from Escherichia coli isolated from pigeons. Appl Environ Microbiol 66:1205-8. 

[Characterization of the stx2f-coding genes] 

137. Scotland SM, Smith HR, Rowe B. (1985). Two distinct toxins active on Vero cells from Escherichia 

coli O157. Lancet. 2:885-6. [One of the very first reports on the cytopathic effect caused on Vero cells 

monolayers by Verocytotoxins] 

138. Shere JA, Bartlett KJ, Kaspar CW. (1998). Longitudinal study of Escherichia coli O157:H7 

dissemination on four dairy farms in Wisconsin. Environ Microbiol 64:1390-9. [Prevalence of E. coli 

O157 in dairy cows] 

139. Shere JA, Kaspar CW, Bartlett KJ, Linden SE, Norell B, Francey S, Schaefer DM. (2002). Shedding 

of Escherichia coli O157:H7 in dairy cattle housed in a confined environment following waterborne 

inoculation. Appl Environ Microbiol 68:1947-54. [A study on the duration and the extent of E. coli O157 

shedding by dairy cows] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

140. Shinagawa K, Kanehira M, Omoe K, Matsuda I, Hu D, Widiasih Dan Sugii S. (2000). Frequency of 

Shiga toxin-producing Escherichia coli in cattle at a breeding farm and at a slaughterhouse in Japan. Vet 

Microbiol 76:305-9. [Prevalence of STEC in cattle in Japan] 

141. Sircili MP, Walters M, Trabulsi LR, Sperandio V. (2004). Modulation of enteropathogenic 

Escherichia coli virulence by quorum sensing. Infect Immun 72:2329–37. [Control of gene expression by 

quorum sensing] 

142. Smith HR, Cheasty T, Rowe B. (1997). Enteroaggregative Escherichia coli and outbreaks of 

gastroenteritis in UK. Lancet. 350:814–5. [Acute and chronic diarrhoea and abdominal colic associated 

with enteroaggregative Escherichia coli in young children living in Western Europe] 

143. Smith D, Blackford M, Younts S, Moxley R, Gray J, Hungerford L, Milton T, Klopfenstein T. 

(2001). Ecological relationships between the prevalence of cattle shedding Escherichia coli O157:H7 and 

characteristics of the cattle or conditions of the feedlot pen. J Food Prot 64:1899-903. [Influence of 

housing conditions on E. coli O157 shedding by cattle] 

144. Snedeker KG, Shaw DJ, Locking ME, Prescott R. (2009). Primary and secondary cases in 

Escherichia coli O157 outbreaks: a statistical analysis. BMC Infect Dis 9:144. [A systematic 

quantification of secondary cases occurring during E. coli O157 outbreaks] 

145. Sperandio V, Mellis JL, Nguyen W, Shin S, Kaper JB. (1999). Quorum sensing controls expression 

of the type III secretion gene transcription and protein secretion in enterohemorrhagic and 

enteropathogenic Escherichia coli. Proc Natl Acad Sci USA. 96:15196–201. [Control of Type Three 

Secretion System protein expression by quorum sensing] 

146. Sperandio V, Li CC and Kaper JB. (2002). Quorum-sensing Escherichia coli regulator A: a regulator 

of the LysR family involved in the regulation of the locus of enterocyte effacement pathogenicity island 

in enterohemorrhagic E. coli. Infect Immun 70:3085–93. [Control of Type Three Secretion System protein 

expression by quorum sensing] 

147. Sperandio V, Torres AG, Kaper JB. (2002*). Quorum sensing Escherichia coli regulators B and C 

(QseBC): a novel two-component regulatory system involved in the regulation of flagella and motility by 

quorum sensing in E. coli. Mol Microbiol 43:809–21. [Control of flagella proteins expression by quorum 

sensing] 

148. Sperandio V, Torres AG, Jarvis B, Nataro JP and Kaper JB. (2003). Bacteria-host communication: 

the language of hormones. Proc Natl Acad Sci USA 100:8951–6. [Quorum sensing and host-bacteria 

communication] 

149. Stephan R, Borel N, Zweifel C, Blanco M, Blanco JE. (2004). First isolation and further 

characterization of enteropathogenic Escherichia coli (EPEC) O157:H45 strains from cattle. BMC 

Microbiol. 4:10. [Characterization of an EPEC O157:H45 isolated form an animal source] 

150. Thran BH, Hussein HS, Hall MR, Khaiboullina SF. (2001). Occurrence of verotoxin-producing 

Escherichia coli in dairy heifers grazing an irrigated pasture. Toxicology 159:159-69. [Prevalence of 

VTEC in dairy heifers] 

151. Trabulsi LR, Keller R, Tardelli Gomes TA. (2002). Typical and atypical enteropathogenic 

Escherichia coli. Emerg Infect Dis. 8:508-13. [A review on EPEC] 

152. Urdahl AM, Beutin L, Skjerve E, Zimmermann S, Wasteson Y. (2003). Animal host associated 

differences in Shiga toxin-producing Escherichia coli isolated from sheep and cattle on the same farm. J 

Appl Microbiol. 95:92-101. [Characyerization of VTEC of ovine and bovine origin from the same farm] 

153. Van Donkersgoed J, Berg J, Potter A, Hancock D, Besser T, Rice D, LeJeune J, Klashinsky S. 

(2001). Environmental sources and transmission of Escherichia coli O157 in feedlot cattle. Can Vet J 

42:714-20. [A study on the dynamic of transmission between animals in farm environmentally mediated] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

154. Viljanen MK, Peltola T, Junnila SY, Olkkonen L, Jarvinen H, Kuistila M, Huovinen P. (1990). 

Outbreak of diarrhoea due to Escherichia coli O111:B4 in schoolchildren and adults: association of Vi 

antigen-like reactivity. Lancet 336:831-4. [Investigation of an outbreak of diarrhea occurred in 1987 in 

southern Finland] 

155. Vital M, Hammes F, Egli T. (2008). Escherichia coli O157 can grow in natural freshwater at low 

carbon concentrations. Environ Microbiol 10:2387-96. [Survival of E. coli O157 in water] 

156. Wallace JS, Cheasty T, Rowe B. (1997). Isolation of Vero cytotoxin-producing Escherichia coli 

O157 from wild birds. J Appl Microbiol 82:399-404. [One of the first report on the presence of VTEC in 

birds] 

157. Wang G, Zhao T and Doyle MP. (1996). Fate of enterohemorrhagic Escherichia coli O157:H7 in 

bovine feces. Appl Environ Microbiol 62:2567–70. [Survival of E. coli O157 in cattle faeces] 

158. Wang G and Doyle MP. (1998). Survival of enterohemorrhagic Escherichia coli O157:H7 in water. J 

Food Protect 61:662–7. [Survival of E. coli O157 in water] 

159. Warburton DW, Austin JW, Harrison BH and Sanders G. (1998). Survival and recovery of 

Escherichia coli O157:H7 in inoculated bottled water. J Food Protect 61:948–52. [Survival of E. coli 

O157 in water] 

160. Wasteson Y. (2001). Epidemiology of verocytotoxin-producing E. coli in non-ruminant animals, in: 

Duffy G., Garvey P., McDowell D. (Eds.), Verocytotoxigenic Escherichia coli, Food & Nutrition Press 

Inc., Trumbull, pp. 149-160. [An extensive review of the prevalence of VTEC in animals other than 

ruminants] 

161. Wani SA, Hussain I, Nabi A, Fayaz I, Nishikawa Y. (2007). Variants of eae and stx genes of atypical 

enteropathogenic Escherichia coli and non-O157 Shiga toxin-producing Escherichia coli from calves. Lett 

Appl Microbiol 45:610-5. [Molecular subtyping of intimin and Shiga toxin-coding genes in EPEC and 

VTEC] 

162. WHO (1987). Programme for control of diarrheal diseases (CDD/83.3 Rev1). In Manual for 

Laboratory Investigations of Acute Enteric Infections, pp. 27. Geneva: World Health Organization. [A 

review of methods for investigating human enteric infections] 

163. WHO (2008). Guideline for Drinking-Water Quality, 3rd edn. Geneva, Switzerland: World Health 

Organization. [A comprehensive guideline for drinking water quality, including microbiological, 

chemical and radiological aspects] 

164. WHO website http://www.who.int/foodsafety/zoonoses/en/ [WHO website section dealing zoonoses 

and food safety] 

165. Widiasih DA, Ido N, Omoe K, Sugii S, Shinagawa K. (2004). Duration and magnitude of faecal 

shedding of Shiga toxin-producing Escherichia coli from naturally infected cattle. Epidemiol Infect 

132:67-75. [Investigation on the factors influencing the shedding of STEC by cattle] 

166. Wieler LH, Vieler E, Erpenstein C, Schlapp T, Steinruck H, Bauerfeind R, Byomi A, Baljer G. 

(1996). Shiga toxin-producing Escherichia coli strains from bovines: association of adhesion with 

carriage of eae and other genes. J Clin Microbiol 34:2980-4. [Virulence genes content of eae-positive E. 

coli isolated from cattle] 

167. Wieler LH, Schwanitz A, Vieler E, Busse B, Steinruck H, Kaper JB, Baljer G. (1998). Virulence 

properties of Shiga toxin-producing Escherichia coli (STEC) strains of serogroup O118, a major group of 

STEC pathogens in calves. J Clin Microbiol 36:1604-7. [Molecular characterization of STEC O118] 

168. Wiles TJ, Kulesus RR, Mulvey MA. (2008). Origins and virulence mechanisms of uropathogenic 

Escherichia coli. Exp Mol Pathol. 85:11-9. [An exhaustive and well done review on UPEC] 



MEDICAL SCIENCES - Ecology Of Pathogenic E.Coli - Stefano Morabito 

©Encyclopedia of Life Support Systems (EOLSS) 

 

 

169. Yatsuyanagi J, Saito S, Miyajima Y, Amano K, Enomoto K. (2003). Characterization of atypical 

enteropathogenic Escherichia coli strains harboring the astA gene that were associated with a waterborne 

outbreak of diarrhea in Japan. J Clin Microbiol 41:2033-9. [Molecular investigation on an aEPEC 

associated with a water-borne outbreak] 

170. Yaun BR, Sumner SS, Eifert JD and Marcy JE. (2003). Response of Salmonella and Escherichia coli 

O157:H7 to UV energy. J Food Protect 66:1071–3. [A study on the UV as a mean to reduce surface 

contamination by E. coli O157 and Salmonella] 

171. Yaun BR, Sumner SS, Eifert JD and Marcy JE. (2004). Inhibition of pathogens on fresh produce by 

ultraviolet energy. Int J Food Microbiol 90:1–8. [A study on the UV as a mean to reduce surface 

contamination by E. coli O157 and Salmonella] 

172. Yuste M, De La Fuente R, Ruiz-Santa-Quiteria JA, Cid D, Orden JA. (2006). Detection of the astA 

(EAST1) gene in attaching and effacing Escherichia coli from ruminants. J Vet Med B Infect Dis Vet 

Public Health 53:75-7. [Molecular characterization of eae-positive E. coli isolated from ruminants] 

173. Zhao T, Doyle MP, Shere J, Garber L. (1995). Prevalence of enterohemorrhagic Escherichia coli 

O157:H7 in a survey of dairy herds. Appl Environ Microbiol 61:1290-3. [A survey on the prevalence of 

E. coli O157 in dairy cattle] 

 

Biographical Sketch 

 

Stefano Morabito is senior scientist at the Unit of Food-borne Zoonoses of the Department of Veterinary 

Public Health and Food Safety of the Istituto Superiore di Sanità in Rome. The Unit acts as the National 

Reference Laboratory for E. coli for clinical and veterinary aspects and, since 2006, it has been 

designated European Union Reference Laboratory (EU RL) for E. coli by the European Commission. He 

is deputy director of the EU RL as with the responsibility of the methods development and research 

activities related to verocytotoxin-producing Escherichia coli (VTEC). His main research areas include 

the molecular bases of virulence in VTEC O157 and other VTEC, with particular emphasis on the 

genomic asset of the strains causing severe disease in humans. His area of expertise include the mobile 

genetic elements vehiculating the virulence determinants and their evolution and distribution in the 

different E. coli pathogroups. Other research areas include emergence and phylogenesis of the different 

VTEC clones as well as studies on the characterization of bacterial toxins and on their capability to 

disseminate among the different E. coli groups.  

He is author of more than 60 peer-reviewed publications and acts as reviewer for a number of scientific 

journals including: 

 Applied and Environmental Microbiology 

 Journal of Applied Microbiology  

 Emerging Infectious Diseases 

 Microbiology 

 Epidemiology and Infection 

 Research in Veterinary Science 

 Infection and Immunity 

He is also in the editorial board of the scientific journal Medical Microbiology and Diagnosis. 

 

 

 


