Virulotyping of VeroToxygenic Escherichia coli isolates from different regions in Europe
Muna Anjum, Veterinary Laboratories Agency, UK (Med-Vet-Net)
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Background
«P»
mm = Escherichia coli are mainly commensal organisms that live in human
Laboratories and animal guts asymptomatically.
Agency ) o ) _
= Pathogenic E. coli, in contrast to their nonpathogenic counterparts,
. . . have acquired (or lost) specific genes that allow them to cause a
Vi rulotyplng of VeroToxygenic spectrum of disease. These virulence attributes have been used to
h ichi lii | divide E. coli into different pathotypes: intestinal PEC (-VTEC, EPEC,
Escherichia coli isolates EHEC, ETEC, EAEC, EIEC etc), and extraintestinal PEC (UPEC, NMEC
etc).

from different regions in Europe

= VTECs cause a spectrum of human and animal illness including

: haemorrhagic colitis and haemolytic-uraemic syndrome, one of the
Dept. of Food and Environmental Safety most severe sequelae of E. coli infection, that may be fatal.
Microarray Group Leader

Muna Anjum

m.anjum@vla.defra.gsi.gov.uk = VTECs harbour a spectrum of genes that are useful for characterising
their virulence.
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What is an ArrayTube?
To use a combination of PCR and Identibac ArrayTube Array
chips for looking at the diversity of virulence genes in VTEC
strains gathered from different regions in Europe.

- does geography influence virulence?
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Stage 1 - Extract DNA

Probe and primer design from multiple alignment of sequence
(probe/primer size — 22 to 30 mer)

Incubate for 2hrs @
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|Escherichis_c

Spin columns Crude lysis method
Do = plate growth o/n at = 10ul loop of colonies
] et 37°C
P oo e = Suspend in 400ul of
[ i = single colony in broth lysis buffer
0 g%siﬁfii?;?ié o/n at 37°C
1

L = Follow protocol 60°C
5o }Esc:arlcﬁla_c
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U L6[Eaberichias = Genomic DNA " Spln
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CEEDEE | e e I R T » * Use supernatant

Genes with many allelic variants multiple probes/primers are designed e.g eae, dfr
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Stage 2 — Labelling PCR
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The ArrayTube® Workflow — Stage 3

Time required — 3.5 h
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Stage 5 - Analysis
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Example: Sul2

Resistance gene to

Sulphonamide
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| ArrayTubes _|
1

1 1
Antimicrobial resistance genes | | Virulence genes |

| Gram-negative bacteria | | E. coli |

57 resistance geneg 45 virulence genes
(61 probes) (62 probes)

Batchelor et al,
1JAA 2008
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More information on different ArrayTubes visit:

Or our stand at this meeting
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. coli virulence gene oligonucleotide array

= Genes coding for : toxins, fimbriae, adhesins, siderophores,

bacteriocins.

= Designed oligonucleotide probes/primers (22-30mers)

specificity and sensitivity.

Published literature, database search for marker genes.

Array probes and primers validated using control strains with
known virulence profiles. All probes and primers showed high
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Distribution of virulence determinants amongst 63
45.00 human and animal clinical isolates

40.00
35.00
30.00
25.00

20.00

number in data set

15.00

10.00
ol | ||| Laull. |
ead L0 alalil ||

genes

13

Wiarking for pubife and saimal bealth

Correlation of virulence determinants in 63 clinical isolates using Spearmen

correlation coeffecient data normalised using gadA gene as positive control
in GeneSpring V 05.

blue — gene absent/divergent; yellow/red — gene present
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STEC/EHEC
Fi7Aa
F17Ab
E17A
Hfe! 19 - VTEC
. 8- EPEC
asth o 18 - UPEC
enf o 15-ETEC
IthA 1-EIEC
sta 3-EAEC
* I 3 —virulence genes
eae variant probes undetected
iroN
[
" e
Ccelb mcmA
cma
rrl genes
gadA

Anjum et al 2007, Appl & Env Micro 73(17),14
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586 E. coli strains collected from the U s
(1SS), Spain (ISCI11), Sweden (SVA), Denmark (SSI)

Hungary (VMRI), and France (AFFSA) used for virulotyping by
PCR.

= E. coli

= 0157 - 132 \
O111 - 41 Majority of strains
026 - 39 belonged to top 5 VTEC
0103 - 13
0145 - © st_arotypes and were from
0128- 8 different sources:

0138- 7 > human -139, bovine -90,
04/0123 - 6 porcine -28, NK-22, ovine-11,
049, 0108 - 4 foodstuff-2, wild bird-1, equine-
045, 0146, 091, 028 - 3 1.

02, 0115, 056, 086, 055, 0118,
0178, 0179, 08, 05, 0176, 0117,
0115, 086, 056, 084, 0153, 077 -
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A subset of strains used for virulotyping
by AT

» E.coli— 0157 (36)
026 (10)

= Source — human — 25

. bovine — 17
0113 (2) porcine — 1
0103 (2) foodstuff — 5
091 (2) other sources - 5
077 (1)
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