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The data generated in this project gives an understanding of the shedding dynamics of E coli 0157 and 026
in cattle presented for slaughter. It showed that almost 50% of the animals shedding E. coli 0157 (4.18%,
55/1317) were super-shedding E coli 0157 (counts > 10* CFU/g™), highlighting the risk that these animals
pose in the agri-food chain. It is one of the first studies to show bovine super—shedding of VTEC 026
although at a very low level (0.22%, 3/1317). Such information can direct management practices and policy
for addressing VTEC in cattle.

This project investigated faecal shedding patterns and super-shedding of Escherichia coli 0157 and 026 in
Irish cattle (n =1317) presented for slaughter at three commercial beef abattoirs over an 18 month period.
The animal site examined was the distal portion of the terminal recto-anal junction (RAJ) which is known to
be the site of colonisation for E.coli O157 in bovines.

¢ A new quantitative real time PCR assay was developed to enable both detection and enumeration E.
coli 0157 and 026 serogroups in cattle RAJ samples and this method was then used to examine the
RAJ of cattle presented for slaughter for shedding and super shedding (SS) of E. coli 0157 and 026

e Overall, 4.18 % (55/1317) of RAJ samples were positive for VTEC 0157, and 2.13 % (28/1317) were
classified as VTEC 0157 SS (Logi04- 7.7 CFU swab'l). All of the VTEC 0157 isolated encoded vtx2
and eaeA genes.

e Overall, 0.76% (10/1317) of cattle were positive for VTEC 026 and 0.22% (3/1317) were classified
as VTEC 026 SS (Logy 4.1- 5.8 CFU swab™), with a variety of vtx1/vtx2 and eae virulence gene
profiles.

e One 18 month old beef animal was super-shedding VTEC 0157 (Logi, 5.3 CFU swab'l) and also a
high level of VTEC 026 (Logio3.56 CFU swab™).

e One farm had five positive animals over three separate visits in a five month period, showing the
persistence of VTEC on that farm.

e The average age of animals super-shedding both serogroups was 26 m (range 15 to 37 m).

e A seasonal trend was observed for the super-shedding of 0157, with 64% (18/28) recovered in
March/April or September to November.

The data generated in this project gives a fundamental understanding on the shedding dynamics of E. coli
0157 and 026 in cattle. It showed that almost 50% of animals which were shedding E. coli 0157 were
super-shedders, highlighting the risk that these animals pose. It is one the first studies to show bovine
super—shedding of VTEC 026. Such information can direct management practices and policy for addressing
VTEC in cattle.
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Cattle are considered to be the main reservoir of E. coli 0157. The pathogen colonises the distal portion at
the terminal recto-anal junction (RAJ) of infected animals and animals can typically shed the bacteria at 10 to
100 CFU/g of faeces, with some cattle termed ‘super-shedders’ (SS), known to excrete high numbers (>log
4CFU Qg ) Such animals are a significant transmission source of E. coli 0157 in the agri-food chain. Little is
known about the shedding dynamics of non 0157 VTEC, despite the fact that they are increasingly being
associated with human illiness..

¢ What is prevalence and concentration of E coli O157 in E.coli O26 in the recto anal junction of
Irish cattle presented for slaughter?

e What is the frequency of VTEC super-shedding among animals?

¢ Is shedding and super-shedding impacted by season or animal age

e What are the virulence profiles of E.coli 0157 and 026 isolates and do they vary between low
shedding and super shedding animals?

A new quantitative real time PCR assay was developed for E. coli 0157 and 026, incorporating
an initial enrichment period and a real time PCR method. A standard calibration curve was
developed, relating the real time PCR cycle threshold (C, values against the initial
concentration (CFU g™) of 0157 or 026 in the RAJ sample.

At three large Irish commercial beef abattoirs, recto-anal mucosal swabs (RAMS) samples were
collected from cattle (n=1317) over an 18 m period. The cattle included dairy and beef animals,
and the average age was 26 m (range 11 to 66 m).

RAMS samples were examined for the presence and numbers of E. C0|I 0157 and 026 using
the developed real time PCR protocol. Any samples with counts >10* CFU swab™ of E. coli
0157 or 026 were deemed to be super-shedders (SS).

Samples positive by PCR were culturally examined and isolates were characterised for
vix1/stx1: vixla, vtxlc, vtxld; vtx2/stx2: vtx2a, vix2b, vtx2c, vtx2d, vix2e, vix2f and vix2g eae
and hlyA and phylo-grouped.

e Overall, 4.18% (55/1317) of RAJ samples were posmve for VTEC 0157, and 2.13% (28/1317) were
classified as VTEC 0157 SS (Logyo4- 7.7 CFU swab™). All of the VTEC 0157 isolated had vtx2 and
eaeA genes.

e Overall, 0.76% (10/1317) of cattle were posmve for VTEC 026 and 0.22% (3/1317) were classified
as VTEC 026 SS (Logio4.1- 5.8 CFU swab’ ) with a variety of vix1/vtx2 and eae virulence profiles.

e One 18 month old beef animal was super- sheddlng VTEC 0157 (Logy, 5.3 CFU swab™) and also a
high level of VTEC 026 (Log;03.56 CFU swab’ )

e One farm had five positive animals over three separate visits in a five month period showing that the
persistence of VTEC on that farm.

e The average age of animals super-shedding both serogroups was 26 m (range 15 to 37 m).

e A seasonal trend was observed for the SS 0157 (18/28) recovered in March/April or September to
November.

e For E.coli 0157 isolates, 50/55 (91%) were positive for vtx2, and 5/55 (11%) were positive for both
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vix1 and vtx2. For the 026 isolates (n=10), three had vtl only, two had both vtx1 and vtx2and four
had vtx2 only.

The data generated in this project provides a fundamental understanding on the shedding dynamics of E.
coli 0157 and 026 in cattle. It showed that almost 50% of animals which were shedding E. coli 0157 were
super-shedders, highlighting the risk that these animals pose. It is one the first studies to show bovine
super—shedding of VTEC 026. Such information can direct management practices and policy for addressing
VTEC in cattle.
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