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DISCLAIMER

This report or document ("the Report") is giventhg Institute of Environmental Science an
Research Limited ("ESR") solely for the benefittoé New Zealand Food Safety Authorit
(“NZFSA”), Public Health Services Providers andeatiThird Party Beneficiaries as define
in the Contract between ESR and the NZFSA, antficdlg subject to the conditions laid ou
in that Contract.

T O< o

Neither ESR nor any of its employees makes anyaméyr express or implied, or assumes
any legal liability or responsibility for use ofelReport or its contents by any other person|or

organisation.
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1. Summary

Following on from the PFGE report of isolates te #nd of 2008RFGE Typing of Meat
Isolates of E. coli O157:H7 in New Zealand; ESR, March 2009), this report describes the
results of PFGE analysis of an additionalE5®oli O157:H7 isolates from meat received by
ESR to 1 October 2009, and includes nine isolatessocated with the
AgResearch/AsureQuality “Investigatifigcoli O157:H7 False Positives” project.

All of the isolates have been analysed by PFGEgukoth Xbal and Binl. When the two
PFGE types were combined 3Bal:BInl types were observed.

The nine isolates from the “Investigatifg coli O157:H7 False Positives” project had 9
Xbal types, 6BInl types and Xbal:BInl types. All of these isolates were distinguisieabl
from USA PFGE types.

The majority (92.3%) of PFGE patterns of NEZ coli O157:H7 meat isolates currently
available for 2009 were distinguishable from USAtgas. Only one NZ 200%bal:BInl
combination has been reported in the PulseNet US#ings. The USA outbreak was in
2005 and had no source reported. The incidendéisiXbal:Blnl combination in other
countries that export meat, and other foods, toUB& cannot be determined from the
available data.
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2. Introduction

In response to initiatives by the United Statef\oferica (USA) to further contrdt. coli
0157:H7 in the USA beef supply, NZFSA and indusagreed in January 2008 to
molecular-type by pulsed field gel electrophorg$t§GE) allE. coli O157:H7 isolates
detected under the New Zealand (NEZ)coli O157:H7 monitoring programme (0157 MP),
and a to provide a summary of the PFGE profildsSt5 on a regular basis.

Following on from the PFGE report of isolates te #nd of 2008RFGE Typing of Meat
Isolates of E. coli O157:H7 in New Zealand; ESR, March 2009), this report describes the
results of PFGE analysis of an additionalE5®oli O157:H7 isolates from meat received by
ESR to 1 October 2009, and includes nine isolatessocated with the
AgResearch/AsureQuality “Investigatifigcoli O157:H7 False Positives” project.

3. Methods and Results

The PulseNet Aotearoa (New Zealamd)coli Database contains 893 New Zeal&haoli
0157:H7 isolates including 462 human, 311 meat,drlithal and 4 environmental isolates.
PFGE analysis was carried out using the PulseNet otoguol
http://www.pulsenetinternational.org/protocols/mails.asp  All isolates have been
analysed usingbal and 662 have also been analysed uBimj Of these isolates, 55 were
meatE coli O157:H7 isolates received by ESR in 2009 for whioh PFGE analysis had
been completed by thé'Dctober 2009. All of the 2009 isolates have beealysed using
Xbal andBlInl.

The Xbal and BlInl patterns were loaded into BioNumerics 5.1 (ApglMaths, Kortrijk,
Belgium) and types assigned. Similarities betwea&iterns were calculated using the Dice
coefficient with band matching parameters of 0.5%timization and 1.5% position
tolerance. Interstrain relationships were assebgeduster analysis using the Unweighted
Pair-Group with Mathematical Average (UPGMA) metholypes were primarily assigned
based on BioNumerics marking the isolates as 100ftasity but these results were
modified, as necessary, following visual inspectbrhe patterns. Assignation of strains to
a common type does not imply strain identity.

A total of 24 Xbal types and 23BInl types were observed for the 55 meat isolatds. gbli
0157:H7. When the two PFGE types were combinedXi28:BInl types were observed
among these isolates.

3.1. BioNumerics Analysis of Isolates from “InvegstiingE. coli O157:H7 False
Positives” Project

The results for the nine isolates from the “InvgastingE. coli O157:H7 False Positives”
project are summarised in Table 1 and Figure 1.
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Table 1: Summary of PFGE Results for Isolates fromiinvestigating E. coli
0157:H7 False Positives” Project

CSC__ERL Lab No Submitting Lab NoXbal Type  BInl Type

CSC__ERL09-2285 1049370-13 Xb0179 BI0093
CSC__ERL09-2286 1049384-13 Xb0014 BIO036
CSC__ERL09-2287 1048971-13 Xb0040 BIO093
CSC__ERL09-2350 1051232-13 Xb0158 BIOO31
CSC__ERL09-2378 1051691-13 Xb0127 BIO035
CSC__ERL09-2419 1054039-13 Xb0110 BI0043
CSC__ERL09-2420 1054051-13 Xb0092 BIOOO7
CSC__ERL09-2557 1056398-13 Xb0264 BIOOO7
CSC__ERL09-2558 1055927-13 Xb0265 BIO0O7

Figure 1: Xbal and BInl PFGE Images of Isolates from “InvestigatingE. coli
0157:H7 False Positives” Project
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3.2.  Frequency and Distribution of PEGE Types Olestin Isolates from “Investigating
E. coli O157:H7 False Positives” Project

The PulseNet Aotearoa (New Zealaritl)coli database was interrogated for isolates with
the same PFGE type as these nine isolates. Thuksrase summarised Tables 2-4.

Care must be taken when interpreting this dataatshing PFGE types is evidence for, not
proof of, a relationship between isolates.
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Table 2: Sources of Isolates wittXbal Types Observed in Isolates from
“Investigating E. coli O157:H7 False Positives” Project

Xbal Type  Number of Isolates  Sources

Xb0179 6 Human, meat
Xb0014 3 Meat

Xb0040 325* Human, meat, animal
Xb0158 22 Human, meat
Xb0127 2 Human, meat
Xb0110 3 Human, meat
Xb0092 30 Human. meat, animal
Xb0264 1 Meat (new type)
Xb0265 2 Meat (new type)

* most commorXbal type in NZ

Table 3: Sources of Isolates witlBInl Types Observed in Isolates from
“Investigating E. coli O157:H7 False Positives” Project

Binl Type Number of Isolates Sources

BI0093 129** Human, meat, animal
BI0036 11 Human, meat
BI0031 6 Meat, animal
BI0035 10 Human, meat
BI0043 2 Human, meat
BIO00O7 69 Human, meat, animal

** most commonBInl type in NZ

Table 4: Sources of Isolates witiXbal: BInl Types Observed in Isolates from
“Investigating E. coli O157:H7 False Positives” Project

Xbal:BInl Type Number of Isolates  Sources

Xb0179:BI0093 2 Meat

Xb0014:BI0036 3 Meat

Xb0040:BI0093 Q1*** Human, meat, animal
Xb0158:BI0031 3 Meat

Xb0127:BI0035 1 Meat (other isolate not typed vthl)
Xb0110:BI0043 1 Meat (other isolates not typed vidkhl)
Xb0092:BI0007 19 Human. meat, animal
Xb0264:BI0007 1 Meat (new type)

Xb0265:BI0007 2 Meat

*** most commonXbal:BInl type in NZ
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3.3 Comparison with PulseNet USA Postings

Every three months, PulseNet USA posts on theursewebsite information on the PFGE
types associated with outbreaks in the USA. Uhélfirst quarter of 2008, the website also
included a summary of the most preval®bal types. A bundle of BioNumerics patterns
for the post prominent types and those associatddomtbreaks can be downloaded from
the website and loaded into a local database. iffosmation is available for viewing and
downloading by all members of PulseNet Internatiorihe postings from 2003 to the end
of September 2009 were thus compared with the Rets@otearoa (New Zealan@) coli
database.

PulseNet USA pattern designations use a 10 digiecdEXH stands foE. coli O157:H7,
X01 stands foXbal, A26 stands foBInl, while the final four digits are a sequentialtpat
number assigned in order of first submission to dagabase. The comparison of very
similar patterns relies on a degree of individuddjsctivity which change as databases get
larger and different people are involved. Whileywsmall differences in patterns may be
reflective of differences in genotype, they mayoails some cases reflect methodological
differences that can arise, particularly when iwdaare analysed over many years from
many labs. Outbreak investigations usually havenelé time periods for comparisons (in
USA, the default is a 60 day window) which makes bbss of an issue.

In the comparison below we have, in several ingsnadentified more than one USA
pattern that we report as indistinguishable frosirgle NZ pattern. This does not mean
that they are the same, simply that we can naablidistinguish them from one another
using that single enzyme. That is one reasonttyv@enzymes are highly recommended for
all comparisons. The approach we have taken bértols the assumption that all isolates
are indistinguishable, and that typing allows udistinguish them. We have therefore a
very high confidence that all isolates with differ®®FGE types, are in fact different due to
the underlying genotype, not due to methodologissiues. Isolates which remain
indistinguishable can then be further interrogatsithg both epidemiological and laboratory
approaches to evaluate the nature of these ingistinable isolates.

The 55 NZ meaE. coli O157:H7 isolates currently available for 2009 wesenpared with
all of the PulseNet USA postings available at ti@®ttober 2009.

All of the isolates from the “Investigating. coli O157:H7 False Positives” project were
distinguishable from patterns reported in the RNgtdJSA postings.

Only one USA outbreak with botkbal andBInl types reported had a PFGE type that was
indistinguishable from NZ med&t. coli O157:H7 isolates from 2009 (Figures 2 and 3). The
outbreak (0506ml-3c), which has no source recoraedturred in 2005 and had the
Xbal:BInl type EXHX01.0074 (Xb0168):EXHA26.0585 (BI0007). Ud7.3%) of the NZ
meatE. coli O157:H7 isolates currently available for 2009 ttad PFGE type and they are
not related geographically or temporally. The diecice of thisXbal:Blnl combination in
other countries that export meat, and other fotwdthe USA cannot be determined from the
data available.
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Figure 2: USA and NZ Isolates with theXbal Pattern EXHX01.0074/Xb0168
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Figure 3: USA and NZ Isolates with theBInl Pattern EXHA26.0585/BI0007
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4. Conclusions

The nine meaE. coli O157:H7 isolates currently available for 2009 Baxbal, 6 BInl and
9 Xbal:BInl types, all of which were distinguishable from égpposted on PulseNet USA.

The majority (92.7%) of the currently available 90B. coli O157:H7 isolates from meat
are distinguished from USA patterns using a conttmnaof Xbal and Blnl restriction
enzymes. Only one 200%bal:BInl combination has been reported in the PulseNet USA
postings, for a 2005 outbreak in which the soua ot been reported.
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